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The Overhead Gear, Broadside View. The Design ef the Overhanging Ends is Well Shown. 


| ARE 
3 a . a 
SE SBE 


io 


i, 
. ion ae 


a. 
Zi 
NG ee 


oc UMN 


| 


‘| | ou 
SARS OAGEI ST 
~ mt ie 


The Overhead Traveling and Hoisting Gear. The 16,500-Ton Battleship “ Lord Nelson” in Course of Construction is Shown Below. 


A NEW OVERHEAD TRAVELING GEAR FOR EXPEDITIOUS CONSTRUCTION IN SHIPYARDS.—[See page 90.] 
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FINAL COMPLETION OF THE CROTON RESERVOIR. 

Although the gates of the Croton reservoir were 
closed for the first time in the spring of last year, and 
that event was generally taken as marking the comple- 
tion of the great work, as a matter of fact the crest of 

_the dam had not at that time been carried up to its 
full height, nor had anything been done on the erection 
of the fine arched span, which now forms a connection 
between the crest of the main dam and the rocky bluffs 
which form one wall of the spillway. During the inter- 
vening months, the great mass of masonry which con- 
stitutes the dam proper has been carried up to its full 
height, and the broad roadway has been completed 
across its crest from the northerly to the southerly 
abutment. The crest of the spillway was the last por- 
tion of the stonework to be completed to its full height, 
and on January 17 of this year the Comptroller of the 
city of New York, as representative of the Mayor, laid 
the last stone, thus putting the great wall of masonry 
in position to hold the waters of the impounded lake 
up to the high-level mark which represents the reser- 
voir’s capacity of about 30 billion gallons of water. In 
our issue of April 15, 1905, we gave a complete series 
of views of this noble work, including some of the 
steel bridges which carry the new driveway over var- 
ious arms of the lake, and form important elements of 
the splendid-driveway which runs entirely around the 
reservoir. 

Quite apart from its priceless value as forming the 
most important element in the water supply of the 
capital city of the New World, the Croton reservoir is 
destined to become, in future years, one of the most 
picturesque sections of the magnificent system of boule- 
vards and driveways which extends from Riverside 
Drive and Lafayette Boulevard up the easterly bank of 
the Hudson River. With the construction of the Hud- 
son Memorial Bridge, and the improvements in grad- 
ing and in surface which are bound to take place on 
the Albany Post Road, there will be no finer automo- 
bile trip in the State, both for the picturesque beauty 
of the country and the wide variety of interest, than a 
run to the Croton reservoir by way of the Hudson, and 
a trip over the splendid roads around the lower por- 
tion of this lovely artificial lake. 

— 0 
SHIPBUILDING IN THE UNITED STATES, 

Were it not for the orders obtained by our ship- 
pbuilding yards for the construction of United States 
warships, and other government vessels such as reve- 
nue cutters and lighthouse tenders, it would be difficult 
for many of these establishments to keep their costly 
plants in operation. This is particularly true of the 
larger plants located on the Atlantic and Pacific sea- 
board. Thus we find that during the fiscal year end- 
ing July 1, 1905, there were under construction or under 
contract in the shipyards of the United States seventy- 
six steel merchant vessels, of 190,903 tons, and thirty- 
nine steel government vessels, of 308,702 tons; so that 
the amount of work being done for the government 
(most of it for the United States navy) was over sixty 
per cent greater than the work being done for private 
shipping concerns. Even more remarkable were the 
conditions in 1904, when the merchant tonnage was 
only 94,988 tons, as against 331,435 tons that were un- 
der construction for the government. In the presence 
of these figures, it would be well for those people who 
are bitterly opposed to the upbuilding of our navy to 
bear in mind that our warships not only serve as guar- 
dians of the peace (for which they are just as essen- 
tial as the police of our cities) but the very act of their 
creation has served to keep alive the important ship- 
building interests of this country. Indeed, the abso- 
lute cessation of new naval construction would involve 
the closing down of several of our building yards. 

The merchant marine of the United States, including 
all kinds of documented shipping, comprised on July 
1, 1905, 24,681 vessels, of 6,456,543 tons. About one- 
half of this amount was afloat on the Atlantic and Gulf 
coasts, one-third of it on the Great Lakes, while on the 
Pacific coast the total amounted to 793,088 tons, the 
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small remainder being found at the Hawaiian Islands 
and on the western rivers of the United States. During 
the year, 1,102 vessels of all kinds, great and small, 
were built, the total tonnage amounting to 330,316 tons. 
Of this total, 40,000 tons consisted of steel steamers, 
including the big “Dakota” of over 20,000 tons; 14,149 
tons consisted of steel ferry, river, and bay steamers; 
and 29,104 tons of wooden schooners; while the im- 
portance of the Great Lakes shipbuilding interests is 
shown by the fact that the total tonnage of new steel 
steamers built there during the same year was 101,521 
tons. Comparing the total gross tonnage of the Amer- 
ican merchant marine, as given above, with that of our 
most formidable competitors, we find that for 1905 the 
total tonnage of the German Empire amounted to 
3,517,673 gross tons, of which 2,888,693 tons represent 
steamship tonnage; while the total shipping of the 
United Kingdom and British Colonies for the same year 
is 17,900,720 gross tons, of which all but 1,600,182 tons 
represents steamship tonnage. In many of our readers 
the decline of the American schooner will arouse some 
sentimental interest. The far-famed New England 
schooner, with its generous beam, lofty spars, and per- 
fectly fitting canvas, was unquestionably the pioneer 
of the foreign trade of the United States. To-day, how- 
ever, in spite of its stanchness, speed, and carrying 
capacity, the schooner, with the exception of a few 
ports in Africa and Australia, is being steadily driven 
out by the small steam-propelled trading vessel. 

ARMY TRANSPORT AND THE MERCHANT MARINE. 

Speaking of the shipbuilding of the United States, 
we are reminded that the great importance of the pos- 
session by the United States of an adequate merchant 
marine, because of its bearing on the question of army 
transportation over seas, was strongly brought out in a 
report which has just been compiled by the General 
Staff, and forwarded through Secretary Taft to. the 
chairman of the Joint Committee on Merchant Marine. 
The General Staff is remarkably frank in its discussion 
of the transport service in the Spanish war. We are 
told, regarding the Santiago expedition of 1898, that 
the Quartermaster’s Department chartered every Amer- 
ican vessel that could be obtained in the Atlantic ports 
in the twenty days following the declaration of war, 
and that as the grand result of its efforts it obtained 
only thirty-six vessels of an average size of 2,500 gross 
tons, and that of these, only two were more than 4,000 
tons. The report proceeds to say (we trust that Con- 
gress will lay the words to heart): “The official records 
afford ample evidence that the safe arrival was due 
to the good fortune of continued fine weather. A se- 
vere storm would have scattered the fleet, probably 
with great loss of life, and would have defeated the 
object of the expedition. This fleet of ships could not 
have embarked, under reasonable conditions, a force of 
more than 8,000 or 10,000 men, and when so embarked, 
the expedition could have been dispatched on a long 
voyage only at great jeopardy of the welfare of the 
men, and of the success of the enterprise.” 

It will be remembered that following the close of the 
Spanish war a considerable increase was made in our 
enlisted army; yet because of the smallness of our 
merchant marine, we are not to-day in a position to 
utilize this increased force in any adequate degree, at a 
distance from our own shores. According to the Gen- 
eral Staff, it is a fact that now, and for some time to 
come, the force for which our military establishment 
is maintained cannot be exerted over seas. The first 
quick blow, so increasingly important, cannot be struck 
at all, nor can an expedition of any great size be em- 
barked without delay, except by the use of foreign ves- 
sels. This condition of things cannot improve until 
the American seagoing merchant marine has increased 
in tonnage to approximately two and a half times its 
present volume. Moreover, the ships should be adapt- 
ed in size and in design to quick conversion into suit- 
able transports, and should be built under conditions 
which make their voluntary surrender to the United 
States, on demand, a foregone conclusion. We are in- 
formed that a single army unit such as a division with 
nine infantry regiments, one cavalry regiment, three 
artillery battalions, one engineer battalion, and one 
company signal corps, with the necessary hospital, am- 
munition, and supply wagons, would require for its 
transportation ten 6,500-ton ships and nine 5,500-ton 
ships. Two such divisions, representing, say, 25,000 
men, could be provided with transportation in fifteen 
days, and they would require twenty of the larger and 
eighteen of the smaller ships. 

But owing to the fact that these merchant ships, 
built under transport requirements, might at the oc- 
currence of a crisis be more or less widely scattered, 
and because of other delays, such as extensive dock- 
yard repairs, it is not possible to reckon that more 
than one-third of the vessels required could be made 
available in fifteen days. Hence, for every ship for 
which there is likely to be a call, there must be three 
afloat. That is to say, to be certain of transporting our 
little army of 25,000 men, there should be afloat in our 
merchant marine sixty of the 6,500-ton ships and fifty- 
four of those of 5,500 tons. Furthermore, since the 
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crisis might arise either on the Pacific or the Atlantic, 
it would be necessary to have this number of ships, 
suitable for transport, afloat on each ocean, or a total 
of 228 vessels of a gross tonnage of 1,368,000 tons. 
Now, in 1904, in the whole American steam merchant 
marine, there were only fifty-seven seagoing vessels of 
4,000 tons and upward, with a total of 400,000 gross tons. 
It is not necessary to follow the argument of the Gen- 
eral Staff any further to be convinced that in case of 
a crisis occurring, say, in Honolulu, the Philippines, 
Porto Rico, or Panama, requiring the instant dispatch 
of the very moderate force of 25,000 men, the army, 
because of lack of transportation, would find itself 
unable to give immediate response. Herein lies one 
of the most powerful arguments for the encouragement 
by the United States government of the efforts to up- 


build our merchant marine. 
ee 


TWO CENTURIES AFTER FRANKLIN. 

On the 17th of this month occurred the bicentenary 
of Benjamin Franklin. Not only has posterity assigned 
to him his rightful position among the greatest and 
ablest of Americans, but foreigners as well early rec- 
ognized those qualities of his masterly intellect which 
placed him among the foremost statesmen and men of 
science and letters. Undoubtedly his fame rests chief- 
ly upon his public career, his services to his country 
as a statesman, diplomat, and patriot. An historical 
figure of international fame, his scientific attainments 
are overshadowed by his political eminence. And yet, 
the results of his scientific researches and investiga- 
tions easily place him in the very front rank of scien- 
tific men of the world. 

Few, indeed, of us have a proper appreciation of 
Franklin’s work in natural philosophy and electricity. 
It is true that his classic experiment to prove the 
identity of lightning and electricity is known the world 
over; but so general is the ignorance of his other scien- 
tific labors, that this great discovery is often regarded 
merely as a fortuitous and chance occurrence. The 
utter absurdity of this belief needs no further proof 
than even slight acquaintance with his painstaking and 
unremitting study in this as well as other directions; 
and it is unquestionably true that this experiment was 
not the origin of a theory, but that it was the culmin- 
ating test of a line of theoretical reasoning and in- 
vestigation. Franklin’s interest in things scientific 
was limited in range only by the limits of the knowl- 
edge of his time. His splendid versatility and intense 
interest in all phases of human endeavor led him into 
branches of knowledge where his remarkably practical 
mind and sound judgment produced contributions to 
science of undisputed value. So, his early investiga- 
tions of chimney drafts were soon followed by the in- 
vention of a stove, which embodied the principles of 
the modern hot-air furnace and other devices of like 
character. 

A subject which at this time possessed a peculiar 
fascination for him was meteorological investigation, 
and his knowledge and understanding of the general 
physics of the atmosphere were far in advance of his 
period. Franklin was probably the first to institute 
our present methods of tracing and recording storms 
from point to point, and his investigations of the Gulf 
Stream, for the first time using thermometric means 
of verification, were of great value to navigators. No 
strange occurrence or natural phenomenon was allowed 
to pass without investigation by the best means at his 
command. Thus his friend Priestley, in making public 
the account of his discovery of oxygen, at the same 
time published a letter from Franklin telling of an in- 
flammable gas found in certain American rivers, known 
to-day as marsh gas. 

Franklin’s studies in electricity were, however, car- 
ried out farther and more thoroughly than his various 
activities permitted him to do with other branches of 
knowledge, and upon his electrical investigations rest 
his great claims to fame as a scientist. His introduc- 
tion to this branch of science, then beginning actively 
to engage the attention of men of learning in Europe, 
was through a Dr. Spence of Boston, who possessed 
some crude apparatus and was acquainted with the 
work that had been done abroad. Franklin’s interest 
was at once aroused, and his natural inclination to 
philosophic study of this character soon induced him 
to make electrical research one of the prime objects 
of his life, and a hobby which he did not relinquish 
until his death. Collinson, the English agent of the 
Library Company of Philadelphia, and the perscnak 
friend of Franklin, supplied him with existing Eng- 
lish literature on the subject, and soon sent him Dr. 
Watson’s book, as well as one of the tubes used in the 
experiments. Franklin eagerly took up the closer 
study of electrical phenomena, and in 1747, with three 
others, Kinnersley, Hopkinson, and Sing, conducted 
the famous “Philadelphian experiments,” showing the 
“effect of pointed bodies both in drawing off and 
throwing off electrical fire.” It is almost certain that 
in these investigations Franklin copied very little from 
in fact, his scientific sur- 
roundings in America almost precluded this possibility. 
In all probability, he at this time reinvented the static 
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electrical machine for his own use. His splendid fer- 
tility of resource and unflagging energy are demon- 
strated in no better way than in these experiments, 
crude, hampered by insufficient apparatus and ignor- 
ance of what had already been done, but even so, out- 
stripping the work of the best continental scientists. 

Franklin evolved the electric fluid theory acceptable 
to the non-mathematical mind almost to our day. ‘His 
work with the Leyden jar was classic, and with his 
experiments begins the forging of the link between this 
and the voltaic cells. 

In 1748 he decided to retire from public life and 
business, to devote his entire time to electrical study 
and research. With this purpose in view he sold his 
newspaper, almanac, and printing house, and the re- 
sult of this sale, with the fortune he had previously 
amassed, enabled him to settle down to conduct his 
experiments unhampered by lack of time, until again 
called into public activity a few years later. The work 
on the Leyden jar was continued with marked success, 
and at this time Franklin was undoubtedly in advance 
of most foreign electricians. He conceived and used 
the arrangement of electrical sources in series, a 
method hitherto unknown. Further, he made the im- 
portant discovery, and proved it, that the charge of 
the jar lies near the surface of the glass itself and not 
in the metal as had been believed. 

Unquestionably, his greatest success was in proving 
that lightning is an electrical phenomenon. As early 
as 1746, John Freke, a Scotchman, followed by other 
scientists, formulated this hypothesis, and unsuccess- 
fully attempted its proof. In all probability, Franklin 
did not know much about these other theories, and his 
conception of the identity appears to have come to him 
early in his investigations, during certain of which 
he painstakingly observed and noted all the charac- 
teristics apparently common to a flash of lightning and 
- an electric spark. In 1749 he sent to Collinson his 
two famous communications, making known his belief 
in this identity. Outlined in these letters was a 
theory of the causes of atmospheric electricity, ingen- 
ious though incorrect, which he soon abandoned. He 
continued his experiments through the summer, and 
in July of the following year he again sent a long 
communication to Collinson, giving an account of the 
experiments in which the invention of the lightning 
rod is set forth, and outlining a plan for proving that 
lightning and electricity are of the same character. 
Collinson recognized the value of the account, and 
attempted to secure its publication in the Journal of 
the Royal Society. The Society was not well disposed 
toward Franklin, and refused to entertain the idea. 
Cave, the great London publisher, denied the letter 
space in his Gentleman’s Magazine, but consented to 
print it in book form. This was done, and the publica- 
tion in 1751 was soon followed by a French transla- 
tion. The importance of the experiments was recog- 
nized in France; and while Franklin, continuing his 
investigations, was pondering on how to conduct his 
projected lightning-rod test himself, he learned that 
it had been successfully carried out by French savants. 
How this had been done he did not know. He was 
only acquainted with the bare fact of the accomplish- 
ment. Nevertheless, he set to work and soon evolved 
the kite experiment, which made him famous the world 
over, and which was followed by his election as hon- 
orary member to most of the learned societies of Eu- 
rope, including the Royal Society of England. 

It has been held that had Franklin been able to de- 
vote his entire time to science, had his studies been 
pursued in an environment more suited to work of 
this kind, and had his opportunities for acquiring 
scientific erudition been more favorable, his fame to- 
day would rival that of the greatest natural philoso- 
phers the world has seen. He was essentially the prac- 
tical man, of politics, of letters, of science, and this 
characteristic, coupled with sound common-sense and 
judgment, led him constantly to attempt the realiza- 
tion of scientific principles for purposes of practical 
utility. His mental attitude was one of unselfishness, of 
insensibility to ridicule, and carelessness of praise, as 
witnessed by the characteristic indifference with which 
he regarded the early shortsighted attitude of the 
Royal Society. The recognition of Benjamin Frank- 
lin’s worth and eminence as a patriot, as a statesman, 
and as a writer cannot be too great, nor can it be too 
general, but in our appreciation we must not forget 
what Franklin’s work as thinker and investigator has 
meant to science, the abstract, and to science as ap- 
plied to the utilities of ordinary life. 


— + 


THE HEAVENS IN FEBRUARY. 


HY HENRY NORRIS RUSSELL, PH.D. 


The astronomical news of the past month deals chief- 
ly with comets and nebule. 

Giacobini’s comet, discovered in December, is still 
visible, but about the first of February it gets so near 
the sun that it will be invisible (although it will actu- 
ally be many times brighter than at the time of dis- 
covery) since it will only be above the horizon during 
daylight. Later on, after its perihelion passage, it may 
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be seen again, though the conditions are not favorable. 

The discovery of two other comets has been an 
nounced from the Lowell Observatory, both being 
found on the same plate, taken by Mr. Slipher. Un- 
fortunately, moonlight prevented further observations, 
and now the comets are “lost,” and it is impossible to 
say whether they will be observed again. 

The nebula to which we refer surrounds the new 
star which appeared in Aquila last August. The his- 
tory of this star is very much like that of other objects 
of the kind. It was discovered by Mrs. Fleming on a 
Harvard photograph, on which it showed the charac- 
teristic bright-line spectrum. It rose from invisibility 
to the seventh magnitude between the 15th and 18th 
of August, and then gradually faded, so that it was 
never visible to the naked eye. 

Now the announcement comes, quite independently, 
from Heidelberg and from Arequipa, that plates taken 
in October, two months after the outburst, show a 
faint nebulosity around the star, about a minute of 
arc in diameter, which was not present on photographs 
taken previously. It seems likely that this nebula is 
intimately connected with the star, as was the case 
with the similar nebulosity which appeared round 
Nova Persei in the winter of 1901-2, and that, as in 
the earlier case, it is spreading out from the star in 
all directions. 

This could be explained in the same way, by assum- 
ing that the new star was surrounded by a nebula 
which was really dark and at rest, shining only by 
reflected light. As the light of the outburst moves 
farther from the star, it lights up more and more of 
the nebula, which therefore appears to expand. 

On this hypothesis we may make a rough estimate 
of the distance of the Nova. If the outer part of the 
nebulosity is at the same distance from us as the star 
is, its distance from the star on October 18 must have 
been about 1/7,000 of its distance from us. But, ac- 
cording to one theory, this is the distance that the 
star’s light had traveled in the two months since the 
outburst, and it follows by a simple proportion that its 
light must take nearly 1,200 years to reach the earth. 

This distance is much greater than that which a 
similar calculation gives for Nova Persei—about 250 
light years—but it is not at all incredible in itself, for 
astronomers have long been convinced that the more 
distant stars are so remote that their light must take 
thousands of years to reach us. 

It would follow that Nova Aquile at its brightest 
sent out about three hundred times as much light as 
the sun. Large as this amount is, it is small com- 
pared with the light of Nova Persei, which at its best 
was six or eight thousand times as bright as the sun. 

It should be remembered that these figures rest upon 
certain assumptions, which, though pretty well estab- 
lished in the case of Nova Persei, are not yet proved 
for the star in Aquila. If they are true, the most re- 
markable of their consequences is the thought that we 
are now observing and discussing as a new thing an 
event which really happened in the days of Charle- 
magne or of Alfred the Great. 

Turning from the remote past to the near future, we 
have to note, as the most interesting astronomical 
event of the month, a total eclipse of the moon, which 
takes place on the morning of the 9th. The moon be- 
gins to enter the earth’s shadow at 12:57 A. M., is 
totally immersed in it at 1:58, and continues so until 
3:30, when her eastern limb begins to come out of the 
shadow, which she leaves finally at 4:37. All these 
dates are given in Eastern standard time, and must be 
corrected by one or more hours if an observer uses one 
of the other standard times which are current in the 
central or western parts of the country. This is an 
unusually long eclipse, as the moon passes almost cen- 
trally through the earth’s shadow. 

There is also an eclipse of the sun on the 23d, but it 
is only visible in the southern parts of Australia and 
New Zealand, and the south polar regions, and so is of 
little concern to us. 

The starry heavens afford the finest spectacle they 
present during the year on these winter nights. If we 
stand on a clear February night, at about nine o’clock 
in the evening, and look due south, the first thing we 
will see is Sirius, the brightest of all the stars. Below 
it and a little to the left is an irregular cross of bright- 
ish stars, which mark the rest of the constellation of 
the Great Dog. Higher up, and a little more to the 
left, is the bright star Procyon, the cnly preminent 
member of the constellation of the Little Dog. Abeve 
this again are two nearly equal stars, Castor and Pol- 
lux, in Gemini. i 

Looking upward and to the right from Sirius we find 
Orion, and beyond it Taurus, to which Jupiter—now 
near the Pleiades—adds a greater luster. Still higher, 
northwest of the zenith, is Auriga with the very bright 
star Capella. 

The constellations in the eastern and western skies 
are less brilliant. Leo and Ursa Major are the most 


prominent ones in the east, and Hydra is in the very. 


dull southeastern sky. The southwest, which is occu- 
pied by Eridanus and Cetus, is equally uninteresting, 
and the only other conspicuous constellations are in 
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the northwest, where Perseus, Cassiopeia, and Andro- 
meda lie, and the north, where Draco and Ursa Minor 
are below the Pole. ( 

Observers in latitudes south of 36 deg.—that is, 
south of Virginia and Missouri—may at this season see 
Canopus, which next to Sirius, is the brightest star 
in the heavens. It comes to the meridian about twenty 
minutes earlier than Sirius, and can just be seen, low 
on the seuthern horizon. 

THE PLANETS. 


Mercury is ncminally a morning star until the 20th, 
when he passes tehind the sun and becomes an even- 
ing star; but as a matter of fact, he is too near the 
sun to be secn with the naked eye this month. 

Venus is in a similar situation, passing conjunction 
on the 14th. On the 22d she is in conjunction with 
Mercury, and both with Saturn, but all the planets are 
very near the sun, and hopelessly invisible. 

Mars is evening star in Pisces, and sets at about 
9 P. M. in the middie cf the month. 

Jupiter is in Taurus, near the Pleiades. On the 17th 
he is in quadrattire with the sun—that is, 90 deg. east 
of him—so that he is due south at 6 P. M. 

Saturn is in conjunction with the sun on the 24th, 
and is only visible during, the first few days of the 
month, just after dark. 

Uranus is in Sagittarius, and rises at about 4 A. M. 
Neptune is in Gemini, and sets at about the same hour. 
THE MOON. 

First quarter occurs at 7 A. M. on the 1st, full moon 
at 3 A. M. on the 9th (during the eclipse), last quarter 
at 11 P. M. on the 15th, and new moon at 3 A. M. on 
the 23d (at the time of the solar eclipse). The moon 
is nearest the earth on the 13th, and most remote on 
the 1st. She is in conjunction with Jupiter on the 
2d, Saturn, Mercury, and Venus on the 23d, and Mars 
on the 26th. 

Princeton Observatory. 
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IMPROVEMENTS NOTED AT THE AUTOMOBILE 
SHOWS. 

This year for the first time two of the largest exhi- 
bition buildings in New York were required for the 
display of American and foreign machines and acces- 
sories. At the two shows in Madison Square Garden 
and the 69th Regiment Armory, nearly 200,000 visitors 
passed through the gates during the week. The ma- 
chines exhibited were the product of some 94 domestic 
and 28 foreign makers. Most of the machines on view 
were high grade 4-cylinder touring cars or closed 
limousines of about 24 horse-power. Next in numbers 
were the light touring cars and rtinabouts with double- 
opposed-cylinder motors, while the single-cylinder cars 
were few. The friction disk transmission seems to be 
coming into vogue, as no less than three distinct forms 
of this type of transmission were noted in the armory. 
A peculiar type of pin transmission somewhat on this 
erder was also exhibited. The greatest improvement in 
motors lies in the bringing out of a six-cylinder engine 
by a half-dozen different firms, and the introduction 
of a four-cylinder two-cycle engine by another. Prac- 
tically all the gasoline motors have all their valves 
mechanically operated and are fitted with jump-spark 
ignition, although a few high-grade machines have low- 
tension magneto ignition. The high-tension magneto 
is also a favorite means of current supply with the 
jump-spark system. In almost every instance, the mag- 
neto, as well as the water pump, is driven by inclosed 
gears running in oil. A low-tension make-and-break 
magnetic spark plug in which the movable pin is oper- 
ated electrically was a French invention of interest. 
A magneto was used to supply the current, which 
amounted to six amperes with a voltage of 20. Al- 
though decidedly inefficient, this plug produced an ex- 
ceedingly hot spark and was claimed to be oil proof. 
The electric vehicles shown were larger.and more 
luxuricus than ever. Bighty miles on a charge at a 
speel cf 15 miles an hour is guaranteed by several 
makers. The improvements in the Edison battery 
nected en ancther page will perhaps make it possible to 
do even better than this, although a two-passenger 
speed machine shown, fitted with the present type Edi- 
scn ceils, had a mileage of only 60 on a charge. This 
mileoge was guaranteed, however, at a speed of 25 
mites an hcur. The weight of this machine—1,650 
pcunds—was slizhtly greater than that of an electric 
stanhcpe having a capacity of 85 miles on a charge at 
15 miies an heur; and 60 Edison cells weighing 780 
rounds were used in the former as against 24 lead cells 
weighing 625 peuzds in the latter machine. 

An elakorate disnliy of trucks and commercial ve- 
hicles was made in the basement of the Garden. Most 
of these were electrically operated, although several 
gasoline trucks were shown. A novelty among the lat- 
ter was a truck with electro-magnetic clutches for 
obtaining the different speeds. Three-ton trucks are 
about the largest that are at present manufactured. 
Several electric trucks of this capacity were shown. 
Solid rubber tires (and in some instances twin tires) 
are used on these vehicles, 
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THE UNGENTLE ART OF BURGLARY. 
Burglary—specifically safe-breaking—has in the 
last decade gradually ceased to be an exact science. 
To-day the safe-breaker no longer requires those beau- 
tifully fashioned, delicate yet powerful instruments and 


Jack-Screw Used to Lift Safes Intothe Proper 
Position to Blow Them Apart. 


tools which were formerly both the admiration and the 
despair of the safe manufacturer. The modern “yegg- 
man,” tramping it casually along a country road with 
a three-ounce phial of nitro-glycerine, a tiny battery, a 
few yards of wire, and an ignition-cap in his pocket, 
is able to open and rob almost any kind of a safe, if 
not with neatness, certainly with dispatch. No longer 
is the ambitious “strong-arm” man doomed to hours 
of exhausting and necessarily noiseless drilling, wedg- 
ing, spreading, or jacking; for the introduction of 
nitro-glycerine, “soup” in technical parlance, has not 
only obviated these onerous labors, but has again en- 
abled the safe-cracking industry to gain a step on 
the safe-making one. From the earliest days of the 
safe proper, the contest between the maker and the 
breaker has been closely analogous to that between 
the armor-plate manufacturer and the gunsmith, with 
the safe maker a little in the lead... That is, while no 
safe can ultimately withstand a persevering and scien- 
tifically directed attempt to open it, yet it may be 
. sufficiently strong to resist an attempt limited in time 
as a burglar’s operations usually are. 

The use of nitro-glycerine, however, has dealt this 
time element, so favorable to the enforced honesty of 
the burglar and the continued security of some citizen’s 
valuables, a knock-out blow. With the exception of 
such vaults of larger size, guarded by time-locks and 
electric alarms, usually the property of the more power- 
ful banks and trust companies, and possibly the new 
globular type of strong-box, no safe is safe from the 
peripatetic yeggman—in daylight the harmless vagrant, 
and at night the terror of the country bank official 
and that. picturesque but inefficient guardian of the 
peace, the country constable. The simplicity of the 
yeggman’s methods is as great as that of the old- 
fashioned safe that so often is his ‘meat,’ but even 
safes of modern design and large size fall or, rather, 
meekly open before his ruthless and explosive attack. 
Even if the crack surrounding the door of the safe 
be so small as barely to allow the insertion of a sheet 
of paper, it is sufficient to permit the entrance of the 
“soup,” a thin yellow, slightly viscous liquid flowing 
as easily as ink. Sometimes this is facilitated by a 
few blows of a muffled hammer on a steel wedge to 
widen the opening. After this, the nitro-glycerine is 
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introduced, either by means of a funnel or by forming 
a sort of cup of putty: around the opening, located at 
the top of the door. The ignition-cap is then placed in 
position and is connected with the pocket battery by 
means of wires which are brought in contact to make 
a spark—and the safe door starts on an aerial journey 
checked by the judicious use of a blanket. 
man, however, is often an inartistic, untidy workman, 
for it frequently happens that when the door suddenly 
parts company with the safe it takes the front of the 
building with it, and consequently the selection of 
the valuables desired from the contents of the strong- 
pox is often so hurried that it is only partially success- 
ful. The bombardment of the surrounding territory 
with portions of the Farmers’ National Bank seldom 
fails to rouse from slumber even the soundly-sleeping 
tillers of the soil. One form of safe, however, spheri- 
cal in shape with a spherical door, appears capable of 


successfully resisting a nitro-glycerine attempt of this- 


kind, as it is absolutely air-tight, and with the conse- 
quent absence of an appreciable opening between the 
safe andthe door the insertion of the explosive is al- 
most impossible. 

The modern safe is practically proof against the 
burglar who works without the aid of explosives, for 
the above-mentioned time element is an almost insur- 
mountable difficulty. Burglars, like lovers, laugh at 
locksmiths; they also sometimes laugh at time. In a 
recent store robbery in New York city, the gentlemen 
lacking a proper appreciation of meum 
and twwm approached the scene of their 
labors with a dray, opened the front door 
of the emporium, and carried off the safe 
bodily, to be opened later at their leisure. 

The instruments shown in the accomp- 
anying engravings are among those in a 
collection at the New York police head- 
quarters. Some of the implements are 
out of date, and have been since the early 
days of safe-making; others are still in 
use, and will probably continue to be used 
as long as the industry flourishes. Among 
the latter we may include the jimmy, an 
implement found in the hands of even 
the most dilettante of burglars. The 
jimmy per se is nothing more or less 
than a powerful crowbar for opening 
windows, prying apart locks, moving 
safes, etc. It is to the burglar’s ungentle 
art what the brush is to the painter’s 
more polite vocation. With the aid of a 
two-foot jimmy it is comparatively easy 
to move even a four or five-ton safe into 
a more favorable position for operating 
on it. Sectional jimmies, generally the 
property of men of rank and experience 
in the profession, usually consist of one 
or two straight bars threaded at each end, 
a union to join them, a number of heads 
of the different shapes demanded by the 
exigencies of the circumstances, to be 
screwed onto the bars, and often a num- 
ber of auxiliaries for various purposes. 
By means of one of these, for instance, 
the jimmy may be converted into a pow- 
erful spreader, so called, for forcing apart 
plates and the like. . For this purpose two 
straight bars, an end of eaeh turned into 
a right and a left-hand screw thread, 
respectively, are joined by a central piece 
tapped to correspond with the ends of 
the two bars. This piece is also pro- 
vided with means for turning it to force 
the two bars and the points of their ap- 
plication irresistibly apart. As shown in another 
photograph, the larger sections of the jimmy are some- 
times carried in two leather or cloth tubes or 
bags, joined by a strap and suspended around 
the burglar’s neck and buttoned inside his 
waistcoat. Experts claim that this is a most 
efficient and little troublesome method unless 
the number of acquaintances of the gentleman 
necessitates frequent bowing. But at 3 A. M. 
even a burglar’s friends are not: omnipresent, 
and no ‘one bows to a policeman. The small 
lifting jack is of the ordinary kind, and differs 
little from those used in more legitimate in- 
dustries, with the exception that its construc- 
tion is unusually light and compact, yet power- 
ful. 

The set of skeleton keys needs but little ex- 
planation. They are used for opening ordinary 
locks wherein tumblers are employed, and are 
of course useless as far as safety or combina- 
tion locks are concerned. Where a lock con- 
tains a number of tumblers, it may be necessary 
to use a number of keys, but even in simpler 
cases the success of the operation depends to a 
great extent upon the skill of the artisan. 

The funnel and syringe illustrated in another 
photograph are merely used to force the ex- 
plosive into the drilled hole or the widened 
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dcor-crack. The plunger of the syringe is covered with 
cotton, and other precautions are of course necessary 
to insert the explosive safely in this manner, as a 
premature explosion, instead of opening the safe, would 
probably perform that operation upon the safe-breaker. 

The bludgeons or black-jacks shown in the engrav- 
ing have all been wielded by strong-arm gentry of 
ruffianly proclivities, and have figured in famous crimes 
whose gruesome details it is unnecessary to recount 
here. But one glance at’ the photographs is necessary 
to convince the observer that these implements fully 
equaled the expectations of their makers, especially in 
the case of the excellent design involving the use of 
the helical spring. 

The two remaining instruments have practically be- 
come obsolete through the advance in the art of safe 
making. The “drag” was used for tearing off locks, 
plates, and the like, the hook being caught under the 
object to be removed, while the point of the screw and 
the other end of the cross-piece were held against some 
other part of the safe. Flew of the older safes could 
resist the powerful pressure brought to bear in this 
manner. The contrivance shown for cutting out a 
combination lock is comparatively simple. It is merely 
secured to the knob by means of the hole located be- 
tween the two cutters, and the cutting is performed 
by turning the contrivance around the knob as a pivot, 
by means of the handle shown at the extremity of the 
upper bar. The cutters are advanced after each revo- 
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The hole between the cutters is placed over the knob and the tool is turned by means 


of the handle, 


lution, by a turn of the nut on the threaded bar be- 
tween them. Verily, the way of the transgressor must 
have been hard if he were forced to carry this ponder- 
ous implement any distance. The same brains and 
labor turned to honest ways would in the long run 
give a greater yield—a trite remark, but like many of 
its kind, only too true. 
———_§_— + 0 ee 
The Effect upon Fishes of Superaerated Water. 
BY M. C. MARSH, UNITED %TATES BUREAU OF.FIsHERIES. 

Under normal conditions fishes live in water which 
contains no more dissolved air than may be absorbed 
spontaneously at atmospheric pressure and the prevail- 
ing temperature. As the nitrogen and oxygen of the 
atmosphere are not very soluble in water, the maxi- 
mum amount dissolved at 0 deg. C. and 760 millimeters 
Hg is not large, being 19.53 cubic centimeters per liter 
of the former gas and 10.18 cubic centimeters per 
liter of the latter. When these amounts are exceeded, 
or when the corresponding content for any particular 
temperature and pressure is exceeded, the water is 
supersaturated, and while it remains in this condition 
it may cause remarkable symptoms upon fishes which 
often result fatally. An investigation of the subject 
has been conducted by Prof. F. P. Gorham and the 
author for the United States Bureau of Fisheries, and 
results obtained are here briefly summarized. 

At the station of the United States Bureau of Fish- 
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eries at Wood’s Hole, Mass., an instance of séa water 
with an excess of air occurred. This was due primari- 
Ty to a leaky suction pipe which allowed air to enter 
it and pass with the water to the steam pump which 
lifted the water to storage tanks about 18 feet high. 
Having passed through the pump, this mixture of 
water and air became subjected to a hydrostatic pres- 
sure of about 8 pounds which forced the air into solu- 
tion. From the storage tanks the water flowed to 
aquaria and being again at atmospheric pressure was 
in a condition of supersaturation with air. Air con- 
stantly escaped from it, both by separation in bubbles 
upon the sides of the aquaria and by escape at the 
surface. The constant flow, nevertheless, maintained 
the supersaturation. The fishes showed a variety of 
symptoms. There was first a precipitation of very 
minute bubbles upon their bodies and fins, completely 
covering them. After a longer time blisters of gas 
formed in the skin, chiefly of the fins, and sometimes 
became so large as to buoy the fish so that it could 
scarcely keep below the surface. With some species 
the eyeball was partially extruded from the head, caus- 
ing the symptom known among fish-culturists as pop- 
eye. This exophthalmia was caused by an accumula- 
tion of gas behind the eye. 

Death resulted after a longer or shorter time. The 
external gas did no serious harm, but death was due 
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to free gas within the blood vessels—to gas embolism. 
Often the vessels of the gill-filaments wert filled with 
gas, and the ventral aorta and bulbus of the heart dis- 
tended with it and quite empty of blood. This gas was 
about 97 per cent nitrogen. 

The water itself, when the dissolved air was deter- 
mined, was found to contain an excess of both oxygen 
and nitrogen. By controlling the amount of air which 
entered the suction different degrees of excess could 
be produced. On one occasion the water at 10.5 deg. 
C. contained 18.79 cubic centimeters of nitrogen per 
liter, an excess of about 6.4 cubic centimeters; and 
8.41 cubic centimeters of oxygen, an excess of 2 cubic 
centimeters per liter. This water was fatal to hake 
within 8 to 20 hours, and it is probable that no fish 
could long survive in it. When the excess was not 
so great, a longer time was vequired to kill. A super- 
saturation of about 2 cubic centimeters of nitrogen per 
liter of water is sufficient to cause symptoms upon 
some species, but with less than this fishes may live 
perhaps indefinitely though there is probably some 
functional disturbance. 

The gas which is chiefly or entirely responsible for 
the symptoms and fatalities is nitrogen alone. Natu- 
ral waters are not infrequently air-supersaturated with 
nitrogen at their origin, and this condition is usually 
accompanied by a deficiency of oxygen. Substantially 
the same results may be brought about by such water 
as by that described above. In either case the water 
may be corrected by thoroughly exposing it to the air, 
which removes the excess of the one gas and supplies 
the deficiency of the other. The exposure must be 
very intimate, however, and requires that the water be 
broken up into slender streams, as by passing through 
a bottom with many smali perforations; or by dividing 
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Complete Set of Skeleton Keys. Of Use Only in 
Picking Locks with Tumblers. 


into thin sheets. Two and one-half gallons of super- 
saturated sea water in a cylindrical open vessel re- 
quired more than two days to discharge spontaneously 
its excess of air. The presence of the 
free gas within the blood vessels is to be 
explained as a precipitation from the 
blood due to a rise in temperature. The 
high osmotic pressure of the air dis- 
solved in the water forces unusual 
amounts of air into solution in the blood 
by way of the gills. After leaving the 
gills the blood is warmed slightly by the 
oxidation processes, and the difference 
in temperature between the water and the 
blood in the heart amounts in some cases 
to several degrees Fahrenheit. Thus the 
blood slowly releases some of its dissolved 
air—more strictly its dissolved nitro- 
gen—which accumulates until a stasis of 
the circulation occurs, and consequently 
the death of the fish. A marked analogy 
exists between this affection and the cais- 
son disease in man. In the latter the body 
sustains an actual increase of pressure which 
is subsequently removed and the symptoms fol- 
low. This change of pressure has no counter- 
part among fishes, save that the origin of the 
supersaturation is referable to an increase of 
pressure. Fishes may suffer the disease without 
necessarily undergoing any change whatever in 
the hydrostatic pressure which they sustain. The 
analogy lies in the supersaturation of the blood 
which occurs in both man and fishes. In deaths 
among caisson workers free gas is often found 
in the blood vessels. A rapid decompression 
of course favors the precipitation of gas and the 
precautions for avoiding harmful results include 
a gradual reduction of the pressure to normal. 

An increase of pressure may be used to pre- 
vent the gas. symptoms among fishes. If water 
supersaturated with air is subjected to a suf- 
ficient increase of pressure the supersaturation 
no longer exists, though the actual amount of 
dissolved air may not be changed. In such water 
the saturation point of the blood and other fluids 
of the fish, as well as of the water itself, is raised 
and while the increase of pressure remains the 
fish will suffer no harm from superaeration. 

—__—__—_—~»-+0 > 

The attention of inventors may be usefully di- 
rected to the importance of the early patenting of 
their inventions in Japan, says the Journal of the So- 
ciety of Arts. Imitations in Japan of foreign inven- 


A Burglar Carries His Jimmies and Tools Around 
His Neck Strapped Inside of His Coat. 
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tions not protected there by patént are not uncommon. 
Inventions hitherto regarded as having no direct bear- 
ing on the trade of the Far East may turn out to have 
much to do with it, and unless inventors patent their 
inventions quickly they may find it too late when they 
become alive to the necessity of patenting. The Japan- 
ese Patent Bureau places in its library the official 
Patent Gazette of the foreign country containing the 
description of an original invention, after which such 
invention is unpatentable, and comes under. the clause 
“publicly known,” as covered by Article 2 of the Japan- 
ese patent law. 

em ee 
Long Fasts of Spiders. 


Moses and Dr. Tanner seem to be man’s models in 
the ability to dispense with food. The limits reached 
by them, however, are greatly surpassed by certain ani- 
mals. Some facts as to spiders’ powers of fasting are 
given in L/’Illustration (Paris), September 23. An 
eminent naturalist, M. J. H. Fabre, recently studying 
the habits of the Lycosa narbonensis, noticed that that 
spider carries its little ones upon its back during seven 


Bludgeons Which Have Equaled the Expectations of 
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months, and that during this time the young spiders 
consume absolutely no food. He concluded from this 
observation that it is the solar heat and light that 
for them directly take the place of nourishment. In 
other words, ‘the motor heat in these young animals, 
instead of being released from the food, might be 
utilized directly as the sun, source of all life, radi- 
ates it.” 
oo io 


A Berlin electric company has lately brought out a 
novel apparatus for testing insulated cables by means 
of X-rays. Up to the present time it has been impos- 
sible to verify the insulating qualities of the cables and 
their conductibility except by measurements which are 
carried out with electrical instruments, and the process 
is often a long or difficult one. With the new instru- 
ment the cable may be examined at once and the ex- 
perimenter may be said to actually see the insulation 
of the cable, by means of the rays. The cable is made 
to pass over two pulleys which are fixed at the upper 
part of the instrument. An X-ray apparatus projects 
the shadow of the cable upon a fluorescent screen as it 
passes along. The impurities and air-bubbles in the 
insulating layer are clearly visible on the screen.. In 
practice the apparatus is made portable, so as to be 
used in a cable factory. A large case mounted upon 
wheels contains all the apparatus, with the two sheaves 
for the cable on the top. Underneath the cable is the 
X-ray tube and above it the fluorescent screen. The 
cable is unrolled slowly and is examined as it passes 
across the apparatus. 
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A NEW AND INTERESTING OVERHEAD TRAVELING 
GEAR FOR EXPEDITING CONSTRUCTION IN 
SHIPYARDS, 


BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


A new departure in the facilities for expediting the 
construction of vessels has been carried out at the 
Jarrow-on-Tyne shipyards of the Palmer Shipbuilding 
and Engineering Company. In the majority of yards 
the practice invariably adopted for the handling of the 
material employed in the construction of a vessel is 
by means of overhead gantries, or overhead and trans- 
porter cranes: The system recently erected at this 
well-known British yard, however, is entirely different 
from the prevailing equipment, and its operation is be- 
ing followed closely by shipbuilders in general, since 
it possesses several advantages over the existing type 
of plant. 

When the Palmer Shipbuilding Company received the 
contract for the construction of the 16,500-ton battleship 
“Lord Nelson” for the British Admiralty, in order to 
carry out the constructional work with the greatest pos- 
sible expedition, it was decided to adopt a new type 
of traveling and lifting gear. The objects demanded 
were convenience both in handling and operation, the 
transit of the constructional materials to the point of 
erection in the minimum of time and with the mini- 
mum of handling, and accessibility to any desired point 
of the vessel in erection. 

The general arrangement of this system can be gath- 
ered from the accompanying illustrations. The equip- 
ment comprises an application of the suspension cable- 
way which has proved so successful in other construc- 
tional work, such as viaducts, bridges, and so forth. 
At either end of the berth is erected a cross girder of 
special design carried upon inclined posts or columns. 
The latter are inclined to about 45 degrees, so that they 
have an overhang beyond the extremity of the berth 
at each end. The supporting posts are built upon the 
lattice-girder principle, tapering somewhat at both 
ends. They have their footing upon masonry piers or 
seats, formed to receive them on eaeh side of the ves- 
sel, and are anchored by two vertical cables set up 
with stretching screws. The upper ends of the inclined 
supports are connected by a bridge built in two sec- 
tions, with a clear open space between throughout the 
entire width of the span. The equipment is so erected 
that there is a clear longitudinal span of 500 feet 
from support to support, and a transverse clearance of 
100 feet. 

By inclining the supports outward from the berth at 
either end, the overhead gear is arranged so that the 
hoisting and traveling.machine can be.brought right 
over the works railroad at the land end, and can re- 
move the material direct from the freight cars to the 
point of construction. The same facilities are insured 
at the opposite or water end, it being possible in this 
case to carry the lifting tackle if necessary clear into 
the hold of a vessel and hoist it free of the deck. By 
means of the overhang, also, it is possible to have com- 
plete access to a vessel moored at the end of the berth 
over an area 100 feet in length,’and in this way more 
complete .and easier access is feasible for repairing or 
other purposes, the overhanging bridge serving the 
same services as sheer legs, with the additional advan- 
tage that a larger section of the vessel beneath is sim- 
ultaneously brought’ within the scope of the lifting 
equipment. 

There are three sets of cableways, each constituting 
a complete unit in itself. The system adopted is that 
of Messrs. Henderson & Co., of Aberdeen (Scotland), 
which has proved so successful in various other under- 
takings. The main cables and driving ropes for each 
eableway, instead of being anchored at the ends, are at- 
tached to carriages which run on tracks provided on 
the lower sections of the end bridges, or cross-girder 
members. This arrangement enables each unit to trav- 
el and operate transversely across the full extent of 
the berth, and the gap between the two sections of each 
bridge gives a clear passage for the various ropes. It 
will thus be seen that every part of the berth can be 
served by the overhead gear. Furthermore, the three 
traveling and hoisting units can be utilized, if neces- 
sary when handling a large piece of material, in com- 
bination. 

The cableways have an approximate longitudinal 
speed of 600 feet per minute, and have a hoisting ca- 
pacity of 3 tons at 100 feet per minute, or one ton 
at 150 feet per minute. The traverse or cross-travel 
speed of the cableway is about 25 feet per minute. 

On each of the trolley carriages there is accommoda- 
tion for the operator, who is able to control therefrom 
the hoisting, lowering, longitudinal, and cross-travers- 
ing motions. The whole of the energy employed for the 
various motions is electricity, the current being alter- 
nating at a voltage of 440. 

Owing to the fact that the gear is able to serve every 
part of the berth, the convenience and value of the sys- 
tem from labor and time-saving points of view are read- 
ity realized. It is also possible to control the hoisting 
operations with greater facility and celerity than by 
the orthodox methods; and the rapidity of the traveling 
and hoisting motions, which are far in excess of those 
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attainable with cranes or gantries, enables the workmen 
to be better supplied with materials. When the con- 
tract for the “Lord Nelson” was awarded to the Pal- 
mer Company, owing to the short time allowed for the 
construction—the warship has to be completed and 


placed in commission within three years—it became im-- 


perative to devise a more expeditious system of hand- 
ling the constructional material, and that system now 
in operation was designed by Mr. Twaddell, the com- 
pany’s shipyard manager, as being the most suitable 
method of attaining this end. The value of the plant 
from this point of view has already been conclusively 
established, the constructors having been able to work 
a greater quantity of material into the vessel, and to 
advance the erection to a stage which would have been 
impossible with the former equipment. An appreciable 
economy in the cost of the undertaking has also been 
effected. 

Although this plant was erected largely as an experi- 
ment, it has proved so satisfactory that the system is to 
be extended throughout the yard. A second structure 
on similar lines is to be built almost immediately, only 
in this instance it will be of greater dimensions, so that 
it will eover and serve two berths simultaneously, each 
700 feet in length. The plant has been inspected by 
many of the most prominent British shipbuilders, and 
it is stated that the system is to be applied to several 
other yards. 

Tn oe 
SCHLICK’S MARINE GYROSCOPE IN USE. 

The Schlick gyroscope, which was described in the 
SclieNTIFIC AMERICAN of July 16, 1904, and which is 
intended to minimize the rolling motion of a ship, 
has been practically applied. 

It will be remembered that Schlick utilized the 
forces set up in a freely-hung gyroscope by inclination 
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of its support. The apparatus consists, therefore, of 
an Archimedes wheel which is rotated at a high speed. 
The forces brought into play by the rocking of the fly- 
wheel support are the result of the rolling motion of 
the ship. This motion must be considered in designing 
every vessel. For if the period of a vessel’s oscilla- 
tion, that is the time which elapses in rocking once 
from side to side, is not carefully determined, it may 
happen that the period of the rolling motion may 
agree with the wave period with the result that the 
ship will be capsized. According to Schlick, the waves 
of the Atlantic Ocean have an average length of 600 
to 700 feet, and a period of about 12 seconds. During 
storms, however, they may attain a length of 2,800 
feet, and a period of 23 seconds. Naval architects, 
therefore, give their vessels a period of oscillation con- 
siderably greater than that of the period of the smaller 
waves. The dangerous forces set up by rolling are 
supposed to leave the ship unharmed if the gyroscope 
is used. 

Schlick’s gyroscope is mounted with its vertical axis, 
a, in a frame, b, turning freely on a horizontal axis, c. 
If the ship begins to roll, the gyroscope is set in mo- 
tion and by reason of its inertia will tend to continue 
in motion. The result is a partial rotation of the 
frame b about its axis. But forees are then set up 
which oppose this rotation of the frame }, so as to re- 
tard it and to restore it to its initial position. Since 
the rolling of the ship is the cause of the frame’s in- 
clination, it follows that this very rolling is opposed. 
If the rolling motion should be considerable it may 
happen that the frame 6b will rotate through an angle 
of 90 degrees, thereby completely overcoming the op- 
posing effect. In order to prevent such an occurrence, 
a brake is employed. Furthermore, it is essential that 
some device be employed which will tend to keep the 
flywheel in its original position, for which purpose the 
frame b is provided with a weight at its lower part. 

Schlick recently described his invention to the Ham- 
burg Nautical Society. It was objected by some mem- 
ber that the flywheel would assume such large dimen- 
sions, and would weigh so much, that its use on sea- 
going vessels was impossible. To this Schlick replied 
that for a vessel of 6,000 tons displacement, having an 
oscillation period of 15 seconds, a flywheel 4 meters in 
diameter, with a weight of 10 tons, would be sufficient 
to overcome the rolling motion. It was furthermore 
objected that a ship should adapt itself to the heaving 
of the sea. To this it was replied that sailing vessels 
roll heavily with reefed sails, and ride along steadily 
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under full sail without the slightest rolling motion 
and without any injury to the hull. 

In order to prove the practical value of his inven- 
tion, Schlick has installed a gyroscope in an old tor- 
pedo boat. The cast-iron flywheel has a diameter of 
about a meter, and weighs 700 kilogrammes. It is 
mounted well forward of the boilers. At its lower end 
the shaft of the flywheel runs in ball bearings, thor- 
oughly lubricated by means of an oil pump. The fly- 
wheel itself is driven by a steam turbine, having a 
speed of 1,600 revolutions per minute. How great is 
the energy stored up in the rotating wheel, may be 
gathered from the fact that after the steam of the 
turbine had been cut off, during one experiment, the 
wheel persisted in spinning for some three hours be- 
fore it finally came to rest. In order to control the 
flywheel frame, a double-acting hydraulic brake is em- 
ployed, the cylinders of which are filled with glycer- 
ine. It is said that the experiments which have been 
made with this torpedo boat have more or less proven 
Schlick’s point. 

e+ 


Silicide of Copper. 
In a paper recently presented to the Académie des 


Sciences, M. Paul Lebeau gives an account of his re- 
searches upon an industrial silicide of copper which is 
obtained in the electric furnace. He had occasion to 
work with a silicide containing 50 per cent of silicon. 
The analysis which he made of this body gave some in- 
teresting results which may give some new ideas as to 
the silicides of copper. These bodies have been studied 
at times, but a definite compound does not seem to 
have been formed before M. Vigouroux prepared a 
SiCu, by heating copper and silicon in the electric fur- 
nace. The excess of copper distilled off, and when 
cooled very slowly the remaining mass had a crystal- 
line texture and corresponded to the above formula. 
About the same time Chalmot showed the existence of 
a silicide of copper SiCu, which he prepared by heating 
a mixture of sand and charcoal in the presence of cop- 
per in the electric furnace; afterward he showed that 
the silicide he obtained was in reality a mixture of 
SiCu, and free silicon, and found also that the silicide 
SiCu, is easily decomposed, for free silicon is found in 
copper treated with 14 per cent of silicon. M. Vigour- 
oux, by passing a current of silicon chloride vapor over 
copper heated to 1,200 deg. C., obtained an ingot con- 
taining less than 5 per cent of combined silicon. By 
treating this compound with silicon chloride a second 
time he could not exceed 10 per cent of silicon in the 
combined -state. He considers that the silicides of 
copper of high values which are prepared in the elec- 
tric furnace are perhaps only the result of a special 
equilibrium obtained by the high temperatures and can 
only be maintained by a quick cooling which prevents 
the separation of a part of the combined silica. The 
industrial silicide which the author observed has a 
slaty blue color on the surface, with a brilliant crystal- 
line section when broken, having the brilliancy and 
color of silicon. On a polished surface the microscope 
shows large crystals of silicon between which is solidi- 
fied the silicide of copper. In the middle of the latter 
are smaller crystals of silicon of a second formation. 
Separating out the combined silicide of copper he finds 
that it does not reach the proportion of SiCu., but is 
near SiCu,, corresponding to 10 per cent of combined 


silicon. 
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The Carrent Supplement, 

The current SUPPLEMENT, No. 1569, opens with an 
interesting review by the Paris correspondent of the 
ScreNTIFIC AMERICAN of the Novelties of the Paris Au- 
tomobile Show. Lieut. Henry J. Jones’s most excel- 
lent treatise on armored concrete is continued. It was 
but natural that the evolution and success of the steam 
turbine, occurring at practically the same time as the 
development of the internal-combustion engine, should 
lead to the invention of the gas turbine. For this rea- 
son an interesting type of gas turbine which has re- 
cently been invented is described in the SUPPLEMENT. 
Mr. S. P. Newberry’s splendid practical observations on 
concrete building blocks are concluded. Of the minor 
articles we may mention those on the Production of 
Natural Gastric Juice, Treatment for Electrical Shock, 
Artificial versus Natural Dyes, Lunar Photography. 
“The Electric Spark” is the title of a very instructive 
and exhaustive paper by Dr. G. A. Hemsalech. The 
usual notes will be found in their accustomed places. 

——- i 8 

A decision has been rendered in the United States 
Circuit Court for the Southern District of New York, 
relating to the well-known escalator employed at var- 
ious elevated railway stations and in many department 
stores. The case arose under the basic patent on the 
escalator, which was obtained through the ScrIENTIFIC 
AMERICAN patent agency by George A. Wheeler in 1892. 
The particular feature involved is the use of a travel- 
ing handrail, and Judge Wallace held that the patent 
is infringed by the use of a traveling handrail on a 
traveling stairway of any kind. The claims to the 
main features of the escalator were not involved in the 
suit. 
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Correspondence, 


Screw-propelled Cunarders,. 
To the Editor of the SciENTIFIC AMERICAN: 

It is so seldom that I find an error in your valuable 
publication, that it rather pleases me to point one out 
that occurs on page 508 of the issue of December 23. 

In the article entitled “The Turbines of the ‘Car- 
mania,’” in the second paragraph, you refer to’ the 
“Russia” as the first of the screw-propelled Cunarders 
to sail to the port of New York, and you give the date 
as 1867. Now the fact is that the steamer “China” 
sailed from New York on her first return voyage to 
Liverpool on April 9, 1862, and she was the first screw- 
propelled Cunarder to sail from New York. I happen 
to know this because I sailed from Boston just one 
week before in the “America,” and while in Europe I 
made the acquaintance of three gentlemen who sailed 
on the “China,” and who always spoke of her as being 
a screw steamer. CHARLES T. BARRY. 

Roxbury, Mass., December 26, 1905. 

NE 
Chinese Music. 
To the Editor of the Screnriric AMERICAN: 

In “Chinese Music,” by J. A. Van Aalst, p. 49, No. 2, 
the author, in describing the pien-ch’ing, or stone 
chime, says that it is “composed of sixteen stones sus- 
pended from a frame. These stones measure 1.8 feet 
one way and 1.35 the other, and differ only in thick- 
ness; the thicker the stone the deeper the sound.” The 
stones are cut in shape of a carpenter’s square, with 
the blades or legs much wider. 

Questioning the conclusions of Van Aalst, I had cut 
two specimens of plate glass, similar in form to his 
illustration. They were of equal length and breadth, 
but one was much thicker than the other. The thinner 
gave out the deeper sound, as I suspected, and just 
the opposite of Van Aalst’s statement. 

E. H. Hawterey. 

U. S. National Museum, Washington, D. C., January 
9, 1906. 
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Lubricating the Under-water Surface of Ships. 
To the Editor of the Scienriric AMERICAN: 

The letter signed D. B., which appears in your pres- 
ent issue, brings up a question of the utmost impor- 
tance to owners of all kinds of seagoing craft, more 
especially to the owners of racing yachts both sail 
and steam. 

His first idea relative to the pumping of air through 
small holes in a pipe which passes down the bow of a 
vessel and along the keel, to produce air bubbles to 
act as friction rollers, is most certainly a novel one. 
Possibly it might interest D. B. or some other of your 
readers, to know that experiments to determine the 
efficacy of this can be made on a small scale, and the 
merit of this idea much more easily determined than 
hy getting some friendly owner to make such trials. 

Four or five years ago, the marine inspector of the 
North German Lloyd made, at the instigation of cer- 
tain interested parties, experiments to determine the 
relative friction caused on the bottoms of vessels coated 
with grease paint as compared with varnish paint. He 
conducted these experiments by pulling a wax-coated 
model through a small tank and registering the re- 
sistance. He then pulled the same model with a coat- 
ing of varnish over it through the tank, again regis- 
tering the resistance. The result thus obtained was 
much more decisive than it would have been had the 
experiments been conducted on steamers, where so 
many considerations come into play to make the result 
a doubtful one. There is no reason why such experi- 
ments could not be conducted on a model containing 
a small air pump to distribute the air around the 
under-body. The resistance should be compared to the 
pulling of the same model through the water with the 
air shut off and the bottom coated with varnish, for a 
varnish surface, contrary to the general opinion, offers 
less resistance to the water than a grease surface. This 
was most conclusively proved by the trials of the North 
German Lloyd inspector. The experiment is well worth 
trying, for it might be of valuable service to the own- 
ers of racing craft. 

With regard to the pumping of kerosene through 
these holes to hinder the submarine growth, I am 
afraid that this would be found to be not only most 
expensive, but of doubtful efficiency. The best antifoul- 
ing compositions on the market now accomplish their 
work for a period of from six to twelve months. This 
is due to the high percentage of mercury they contain. 
The submarine growths settle on the bottoms of vessels 
in the form of ovules or larve, and to prevent their 
attaching themselves to the metal they must be in- 
stantly coagulated. A solution containing one part of 
bichloride of mercury to fifty thousand parts of water 
is a more effective coagulator than kerosene, and very 
much cheaper. The mercury in the antifouling com- 
position disintegrates slowly through the action of sea 
water, forming soluble mercurial compounds, which 
hover around the bottom of a vessel, coagulating all 
ovules, larve, or cirripedia that seek to attach them- 
selves, 
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I must apologize for taking up so much ot your val- 
uable space, but the protection of the under-water sur. 
face of ships constitutes a science that is little known 
to the general public but is, however, of great interest. 

New York, December 28, 1905. T. W. H. 

+ 0 
A Unit for Light Measurements and a Centigrade 
Photometer, 
To the Editor of the ScieNTIFIC AMERICAN: 

We have the meter for measuring length and con- 
tents, the second for measuring time, the lactometer, 
hygrometer, and barometer for measuring various 
other values; but, although we have the name ‘“photo- 
meter,” there is no standard and no unit of generally 
accepted usage with which to express light values. 
Saying, “It is 50 degrees Celsius,’ we will be under- 
stood by almost any intelligent and civilized being, 
but if we should wish to express the light value pre- 
vailing, we can only do so in a very general way by 
stating perhaps, “This is a light room,” or “It is very 
dark here.’ Why should not the architect be able to 
say, “This room will have 5 degrees of light on a bright 
noon,” and we understand him? Why not the school 
teacher complain that ‘zero’ was insufficient for his 
aula, or the physician prescribe “minus 20 degrees” as 
the light most convenient for a sickroom? 

This deficiency has been most keenly felt in photo- 
graphy and kindred arts, and various devices have 
been invented to overcome it; all of these, however, 
suffer from the serious defect of not being based upon 
a standard or unit of light values which will admit of 
being generally accepted. 

In submitting the following proposition, I believe 
by no means to have solved with one Alexander stroke 
this vexed question, but to be on the right track toward 
establishing such a value. 

I propose to call “zero” the light force of the sun 
exerted during the first second after sundown (6 o’clock 
P. M.) upon a horizontal, light-sensitive surface, in a 
determined locality, and under determined conditions. 

I propose to call “plus 100 degrees” the light force 
of the sun exerted during the first second after noon 
(12 o’clock M.) in the same locality, and with equal 
conditions as for “zero.” The interval between these 
extremes should be divided into 100 degrees, and the 
scale thus established could be extended above 100 and 
below zero. 

An ideal locality would appear to me to be any place 
on the equator on September or March 21, or any other 
point between the northern and southern tropic on 
equivalent days regarding the position of the sun. The 
observation, in order to avoid as much as possible at- 
mospheric influences, should be taken at an altitude of 
100 meters, while the sky is cloudless, the horizon un- 
obstructed, and the humidity of the air medium. While 
this may appear as a long list of conditions, hard to 
comply with, there would be, I believe, no difficulty 
to find a locality where they prevail. 

I have proposed the measurement to be made by a 
sensitized surface, having thereby in view a standard 
emulsion of some silver salt as it is now used in dry 
plates and photographic papers; but if a plan could be 
devised promising more stability, accuracy, and per- 
manency, it should of course be preferred; however, 
the measurements should on no account be delayed fcr 
the want of an absolutely correct apparatus. 

The system suggested by me has this in its favor: 

1. It establishes a unit and a scale of light values. 

2. It is as simple and elastic as the thermometer, and 
instruments @ propdsito could easily be devised after 
the standard has once been established. 

3. It is a permanent standard taken from natural 
conditions which ‘we always have with us,” and there- 
fore may be verified and rectified at any time. 

4. The scale being Centigrade, is easily memorized 
and fixed in one’s mind. 

This may be said against it: 

1. It would be difficult to locate a place where the 
conditions required exist. 

2. It would be impossible to devise an instrument 
recording the theoretical values so as to be easily read 
and utilized and sufficiently accurate. 

The first of these objections had been made also 
when the meter was to be defined as the ten-millionth 
part of the earth’s quadrant; and as regarding the sec- 
ond, while absolute accuracy of course would be de- 
sirable, a slight error should be of as little consequence 
as has been the error which occurred in the observa- 
tions of the French commission which was appointed 
to fix the length of the meter. The idea of an instru- 
ment for measuring light values is already applied in 
the various exposure meters on the market for photo- 
graphical purposes, and these, founded upon a unit as 
suggested in this paper, could easily be converted into 
photometers of general utility, if no better device in 
the meantime should be produced. 

The best plan in the writer’s opinion to establish 
this light unit and make the necessary observations 
would be by appointing an international commission; 
the next best, that for this purpose some of the funds 
be utilized, which are available for scientific investiga- 
tions; and finally measurements could be taken by 
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isolated but trustworthy persons, and the observations 
obtained by them tabulated and compared, and from 
these data the standard unit determined. 

GUILLERMO BUTZING. 

Havana, Cuba, December 20, 1905. 

ee 
Power Production of the Future, 
To the Editor of the SciENTIFIC AMERICAN: 

Economy in the production and use of power must 
be, in an increasing sense, the watchword of the in- 
dustrial life of the future. Our dynamical resources, 
particularly fuels of various kinds, vast as they are, 
must be, m the nature of the case, limited; so, as 
population increases and the uses of power multiply 
in inverse proportion to the reduction of its sources, 
all measures looking toward economy in both its pro- 
duction and its use excite increasing interest from 
all thinking men. Both engineers and political econo- 
mists are especially interested in this question as the 
industrial and political activities of society are so 
closely linked. 

The main dependence of the future for power, it 
would seem, must be in the fuller development of our 
water powers which are as yet only in the very in- 
fancy of their growth. The time is perhaps not far 
distant when every mountain stream capable of de- 
veloping horse-power will be harnessed to electrical 
machinery delivering energy to near-by mills or dis- 
tant cities. This is especially true of the South where 
the rainfall is copious and regular and the streams 
free from ice for the greater part of the year. The 
fullest utilization of this source of cheap power awaits 
the perfection of the methods of electrical transmis- 
sion and transformation which are as yet crude and 
wasteful. <A collateral advantage of the creation of 
great reservoirs for power purposes in the interior of 
the country, which I have not seen suggested, relates 
to their possible effect on climatic conditions in the 
surrounding country. Will not the presence of these 
artificial lakes, when sufficiently multiplied, retaining 
water summer and winter, have an appreciable effect 
on the humidity of the atmosphere regulating the rain- 
fall, and correcting to some extent the disastrous re- 
sults of forest destruction which has practically de- 
nuded our hills of timber, thereby rendering more fre- 
quent drouths in summer and floods in winter? So, 
as always in human progress, the development of one 
opportunity will perhaps bring unexpected good re- 
sults in its wake. 

But in the immediate future the hopes of the indus- 
trial world for cheap power must be centered on the 
perfection of the gas engine. Already remarkable 
progress has been made with this invention which its 
advocates believe is only an earnest of what the future 
has in store for it. When the ultimate form of the 
engine itself—the gas turbine—shall have been per- 
fected, which perhaps may be some time hence, and 
the process of gas production somewhat improved we 
will have a prime mover, when linked directly to an 
electrical dynamo, of the highest thermo-dynamic effi- 
ciency and economy. 

With the development and general use of the gas 
engine another vast economy will be made possible. 
This in the realm of transportation. Instead of haul- 
ing coal at great expense to the centers of industrial 
activity it will doubtless be found both convenient and 
economical to convert the fuel into gas at the pit’s 
mouth and convey it by underground main to the city 
to be thence distributed for industrial and domestic 
uses, and besides with an entire absence of the dust, 
grime, and smoke incident to the transportation and 
use of coal, particularly soft coal, in the city. 

In this use of fuel gas is to be found an abatement 
of the vexing nuisance of clouds of stifling smoke 
which afflict manufacturing centers like Pittsburg. 

Until the methods of transporting electrical energy 
over long distances have been considerably improved, 
on account of the loss of power occasioned by friction, 
and leakage due to imperfect insulation, it will per- 
haps be much more economical to transport the fuel 
gas rather than the electricity, particularly as the gas 
plants will have to be moved from time to time, or the 
coal supplies fail, in order to obviate transportation 
charges. 

The time is not far in the future when great cities 
like New York will be giving as much thought to the 
supply of their fuel gas requirements as they now do 
to the water supply, and with quite as much reason. 

Let all such interests be controlled directly and en- 
tirely by the city as a safeguard against one of the 
greatest possibilities of monopoly known to modern 
times. Surely a city’s heat, light, and power are too 
vital in their connection with the common welfare to 
be intrusted to private corporations. 

A city could easily secure for public use vast coal 
fields, even hundreds of miles away, convert the coal 
into gas at the mine, convey it to its corporate limits, 
distribute it at reasonable rates to consumers in its 
factories and homes, and thereby give an incalculable 
impetus to its own industrial, commercial, and social 
advancement. J. Logan [Bvin, 

Americus, Ga. 
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HIGH-POTENTIAL DISCHARGES, 
BY A. FREDERICK COLLINS, 

The various manifestations of high-frequency and 
high-potential discharges offer a fertile field of re- 
search, especially for the amateur investigator, since 
it is a subject 
that has receiv- 
ed comparative- 
ly little atten- 
tion considering 
its significance 
as revealed in 
its recent appli- 
cations to elec- 
trotherapy, ra- 
diography, and 
wireless telegra- 
phy. 

The term 
“electric 
discharge” is un- 
derstood to in- 
clude all modes 
of equalization 
of differences of 
potential 
between the ter- 
minals of a 
source of elec- 
trical energy on 
their connection 
by a conductor, 
by the removal 
of their charges 
by a stream of 
electrical parti- 
cies of air, or by a sudden discharge that breaks down 
the air or other intervening dielectric. These are the 
three chief methods of restoring the electrical equi- 
librium, and are known respectively as the conductive, 
the connective, and the disruptive discharge. 

The various forms may be further subdivided into 
alternating, arc, brush, brush and spray, dead-beat, 
flaming, glowing, lateral, oscillating, periodic, stream- 
ing, stratified, impulsive, and periodic discharges, and 
these may be produced by utilizing a source of direct 
or alternating current of low voltage, as for instance 
a commercial generator; a high-potential apparatus 
as an induction coil, or a high-potential, high-frequen- 
cy arrangement, as a Tesla coil, depending upon the 
requirements of the various cases. 

In this review we are concerned only with disruptive 
and connective discharges, the former in its applica- 
tion to wireless telegraphy and the latter in its rela- 
tion to the human body. S§ince only potentials such 
as can be obtained with an ordinary induction coil 
are needed for disruptive discharges, these will be 
described first. 

In the production of a discharge of this nature there 
are two diametrically opposite conditions involved, the 
first representing an oscillator and spark-gap in an 
unenergized and non-conductive state, and the second 
when it is energized and rendered highly conductive, 
thus completing the circuit. To bring about this re- 
sult the arms of the oscillator are charged with high- 
potential energy impressed upon them, which is set up 
in the secondary of the coil in the form of currents. 
This kinetic energy is then converted into electrostatic 
energy, and when the static charge is maximum for a 
given resistance offered by the dielectric between the 
surfaces of the spark-gap electrodes heat is evolved in 
consequence, and when a certain critical temperature 
is reached the positive electrode volatilizes, and it is 
this effect that forms the initiative in breaking down 
the dielectric of the spark-gap. 

The law relating to the heat evolved states that it 


LIGHTING AN INCANDESCENT LAMP 
SHORT-CIRCUITED WITH HEAVY 
COPPER. 


The current has the choice of two paths—an easy 
one through the copper bar and a path of higher 
resistance through the ]Jamp—and it chooses 
the latter. Ordinary currents would 
take the easier path. 


THE AUTOGRAPH OF AN ELECTRIC SPARK, WRIT 
TEN ON A PHOTOGRAPHIC PLATE, 
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is proportional to the square of the charging current 
and to the resistance of the dielectric between the posi- 
tive and negative electrodes forming the boundaries 
of the spark-gap. The energy that is emitted from 
the positive electrode is proportional to the potential 
difference impressed on the oscillator system and the 
specific inductive capacity, while it is inversely as the 
distance separating the spark-gap electrodes. The 
length of the spark that passes depends also largely 
on the following factors, namely, the difference of po- 
tential between them, the character of the medium that 
separates them, and on the density or pressure of the 
dielectric through which the discharge passes. 

A decrease in the pressure of the medium serves to 
increase the distance through which a spark will pass, 
but a point is quickly reached wherein a further de- 
crease has the effect of cutting down the length of the 
spark, and hence where a low vacuum will permit the 
passage of high-potential currents over longer dis- 
tances than in air, a high vacuum retards them even 
though the potential may be considerably increased. 
Then again the metal of which the electrodes are 
made determines the sparking capacity to a certain 
appreciable extent since some retard and others assist 
the process of volatilization, and finally the size and 
shape of the spark-gap-electrodes also have their ef- 
fect upon the discharges. 

From these considerations it will be observed that 
when the electrodes are placed closely together the 
strength of the charging current is increased, and 
hence the heat developed causes the temperature to 
rise. When the sparking distance is greater than the 
maximum difference of potential can easily break 
down, a faintly luminous discharge will be seen issu- 


HIGH-FREQUENCY ARC DISCHARGE. 


HIGH-FREQUENCY STREAMING DISCHARGE. 


ing from the positive electrode, especially if it should 
present any sharp points. This phenomenon occurs 
in virtue of the fact that metallic points are more 
easily heated than those in the form of spheres. 

When the charge and temperature reach a critical 
value a conducting microscopic thread of gaseous vapor 
is developed and this is attracted to the negative elec: 
trode, to which it passes by the path of the least re- 
sistance. When this filament bridges the gap its diam- 
eter is very greatly increased, the resistance that was 
previously enormously high becomes minimum, and 
the current surges forth and back until the energy of 
the system is damped out by the sum of the resist- 
ances. 

While Tesla was not the first to produce the varied 
and beautiful forms of convective discharges he was 
probably the first to systematically investigate them. 
Though convective discharges may be frequently ob- 
served from a pointed positive electrode of an induc- 
tion coil, they are much more intense and brilliant 
when the potential and frequency of the oscillations 
are stepped up by means of a secondary transformer. 

The compact apparatus for obtaining high-frequency 
and high-potential discharges shown in the illustra- 
tions was designed by Prof. Ovington, who repeated 
many of Tesla’s experiments and introduced several 
new ones during the recent electrical exhibition at 
the Madison Square Garden. 

With high potentials and high frequencies the elec- 
trostatic field is collapsed more easily than when those 
of lower value are reached, while the oscillations in- 
crease the temperature developed by the transition of 
static into kinetic energy and for this reason the vol- 
ume of vapor is increased and an arc discharge re- 
sults. 

The flaming and streaming discharges which are 
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forms of the connective discharge are closely allied and 
occur when the frequency and potential is increased 
beyond a certain value; under these conditions the dis- 
charge assumes definite characteristics wholly difter- 
ent from those of the disruptive discharge. In these 
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A platinum wire 1s held in the fingers and near one terminal of the machineJ 
The spark jumps to tbe body and through the wire. 


forms of discharge the energy passes between the elec- 
trodes as luminous streams. Such discharges obtained 
with high-frequency coils are different from those 
obtained with electrostatic machines, as they lack in 
the violet color developed by the positive static elec- 
trode as well as the bright glow of the negative elec- 
trode. 

When the frequency and potential necessary to pro- 
duce the flaming and streaming discharges is increased 
new phenomena result and a brush and spray discharge 
is obtained. With suitable electrodes comprising a 
large number of small points the emanations resemble 
jets from a gas-flame escaping under high pressure. 
According to Tesla “they not only resemble but they 
are veritable flames, for they are hot. Certainly they 
are not as hot as a flame of gas, but they would be 
so if the frequency and potential would be sufficiently 
high.” 

If the frequency and potential is further increased, 
the discharge will pass through several inches of solid 
glass. Ordinarily glass is an insulator of electricity, 
and yet in this case the streams flow through it ap- 
parently with the greatest freedom. The flow of lumin- 
ous energy has a tendency to stream out and to be dis- 
sipated to such an extent that when the brush is pro- 
duced at the positive electrode no disruptive discharges 
will occur, even though the hand or any conducting 
object is held within the stream, and what is even 
more singular,the luminous stream is not at all easily 
deflected from its path by the approach of a conduct- 
ing body. 

Under these remarkable conditions the energy loses 
its property of producing sensation when it comes in 
contact with or passes through the human body, and 
a person may now be connected with the source of high- 
potential and high-frequency currents and be complete- 
ly charged, though he will feel nothing; that he is a 
portion of an oscillator, however, can be readily de- 
termined, for if a vacuum tube is brought near any 
part of his body it will glow due to the electric waves 
emanating from him. To illustrate how absolutely 
devoid the sensory nerves are to these currents, a 
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The current issues st an enormous voltage from a large 
number of small points, so that it seeme like jets of 
burning gag escaping at high pressure. 
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vacuum tube may be held in the mouth, and a current 
passed through the lamp lights it and then continues 
on its course, passing through the membranes of the 
mouth, which are perhaps the most sensitive of any 
in the body, yet no sensation whatever is experienced. 
A half-dozen incandescent lamps may be lighted with 
current passing through the body and no sensation is 
felt although instant death would result were the rate 
of oscillation reduced within certain limits. 

To show the impedance a copper bar of large diam- 
eter offers to a high-frequency current, an incandes- 
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method in therapeutic practice. Heat, light, and elec- 
tricity when properly applied have accomplished sur- 
prising results. With the apparatus shown not only 
are all the various remedial manipulations of elec- 
tricity available, but current is also supplied suitable 
for producing the X-rays, ultra-violet light, etc. 
OO eo 
THE AERO CLUB OF AMERICA’S EXHIBIT OF AERO- 
NAUTICAL APPARATUS. 

A most interesting exhibit, in connection with the 

Sixth Annual Automobile Show held recently in the 
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bined box kite and aeroplane, Myer’s electrical torpedo, 
and Kimball’s heliocoptere. The original Hargrave 
box kite was also shown, as well as numerous models 
designed by Herring and Chanute. Besides these very 
complete exhibits of apparatus, the walls of the room 
were covered with a large collection of photographs 
showing the machines of other inventors, such as 
Whitehead, Berliner, and Santos-Dumont; and other 
photographs showing airships and balloons in flight, 
together with bird’s-eye views taken from the same. 
In another room cinematograph exhibitions were given 


Side and End Views of Prof. Bell's Tetrahedral Kite, Which, When It is Released in Mid-Air, Descends in a Series of Curves, and Sometimes Describes a 


Complete Circle Like a Soaring Bird. 


This photograph shows the rear of kite, which is made up of tetrahedra} cells constructed of spruce sticks 4 mm, (0.157 inch) square and 25cm, 
(9 842 inches) long, bound together with fine twine and covered with red silk, The weight of a single cell is 9}4 grms., or 44 of an ounce, 


AS 
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This view shows the tail tipped upward, which is accomplished automat- 
ically by a pendlum in the bow when the kite makes a dive. 


Herring’s Dome Kite of 1896. 


With this kite the center of pressure is almost constant with widely varying angles 


Langley’s Steam Aerodrome—the First Power-Driven Aeroplane to Fly. 


The first successful flight of this machine was at Quantico, Va.on May 6, 1896. The rudder at the left of this picture forms part of 


of inclination. Its lifting power ts also high. 


Samples of Brown’s Bi-Planes. 


This type of aeroplane consisting of two following surfaces was invented about 


1878. Langley’s aerodrome was built on this plan. But 20 pounds per horse 
power can be lifted with this type of machine where from 100 to 150 
pounds per horse power can be lifted with the superposed plane type. 


In the right-hand corner of the room is seen the Herring-Arnot two-surface aeroplane which has 


Lilienthal’s gliding machine. 
been used successfully by Mr. Herring and the Wright brothers, 


One of the Original Lilienthal Gliding Machines with Which He Made 


The Motor and Basket of Santos-Dumont’s No. 9 Airship. 
Hundreds of Successful Flights. 


A blower is — to blow on the motor cylinders to cool them properly. A large bicycle wheel acts as 


The 


a flywheel and the shart carrying the propeller runs forward to the front of tke framework, 
model two-surface aeroplane in left-hand corner is a motor-driven model which is said to 
have made numerous successful free flights. 


INTERESTING EXHIBITS AT THE AERO CLUB’S EXHIBITION. 


This machine has a rudder, which is shown in the view of Langley’s acrodrome. Lilienthal succeeded in 
steering in a sbarp curve to right or left with this machine. 


cent lamp is short-circuited across the former and the 
current is thus given the choice of two paths, an ap- 
parently easy one of small ohmic resistance and high 
impedance through the copper rod, or a seemingly more 
difficult one of large ohmic resistance and low im- 
pedance through the lamp. While an ordinary cur- 
rent would of course choose the former, the extraor- 
dinary current traverses the latter path. 

The practical application of these discharges is found 
in radiotherapy. Their use is being extended more 
and more, and by many it is considered a rational 


69th Regiment Armory, was that made by the newly- 
formed Aero Club of America. This exhibit was the 
most complete of its kind ever held in any part of the 
world, for all types of flying machines, balloons, and 
airships were represented. In the same room with 
Santos-Dumont’s No. 9 airship was to be seen one of 
the original gliding machines of Herr Otto Lilienthal, 
as well.as the gasoline and steam-propelled aerodromes 
of Prof. Langley and the motor-driven aeroplane mod- 
els of Herving anc Hargrave. Other apparatus shown 
consisted of Prof. Bell’s tetrahedral kite, Ludlow’s com- 


twice every day. The views shown consisted of motion 
pictures of the Vanderbilt automobile race, the Mount 
Washington hill climb, balloon ascensions, and experi- 
ments in raising aeroplanes when towing them by 
means of a motor boat. In showcases placed in the 
exhibition hall were seen primitive models of flying 
machines from the Patent Office at Washington, light 
motors and other appliances for aeronautical work, to- 
gether with a collection of books bearing on the sub- 
ject. Among the exhibits of apparatus of historic in- 
terest were the large wood propellers which Mr. Her- 


94 


ring used on the first motor-driven, man-carrying aero- 
plane to make a flight from the ground. This machine, 
according to Mr. Herring, was propelled by a small com- 
pressed-air motor. On October 22, 1898, he informs us 
that it flew with its operator a distance of 72 feet in 
8 seconds against a 25-mile-an-hour wind. Another 
exhibit of great interest at the present time, in view 
of the claims of remarkable flights made by the Wright 
brothers last summer, was the four-throw crankshaft 
and flywheel of the motor said to have been used on 
their machine when, on December 17, 1908, they made 
their first flight with a motor-driven aeroplane at Kitty 
Hawk, N. C. These experimenters claim to be using 
the same cylinders with their latest machine, the motor 
of which they have fitted with a lighter crankshaft. 
The crankshaft shown weighed in the neighborhood of 
30 pounds. 

Among the model self-propelled aeroplanes shown, 
those of Prof. Langley should undoubtedly have first 
mention. The steam-driven machine flew about half 
a mile over the Potomac River at Quantico, Va., a little 
less than ten years ago, or on May 6, 1896. This was the 
first flight of a motor-driven aeroplane. The gaso- 
line-propelled model (which has a five-cylinder air- 
cooled motor, the cylinders being arranged in a circle) 
made numerous shorter flights in August, 1903. Prof. 
Langley’s models are constructed on the following plane 
principle. The original inventcr of this device, which 
was first brought out about 187s, was Mr. Brown, and 
samples of Brown’s “bi-planes,’ as they are termed, 
are shown on page 93. A lift cf cniy abcut 20 pcunds 
to the horse-power is possible with this system, as 
against a lift of from 100 to 150 pounds per horse- 
power with the superposed plane type. In actual prac- 
lice Langley obtained about 18 pounds lift. Langley's 
complete steam machine weighed 30 pounds, while the 
motive plant developed 11.4 B. H. P. The gasoline 
model was one-quarter the size and cne sixteenth the 
weight of Langley’s man-carrying machine. It weighed 
58 pounds, of which 10 pounds was in the 10 horse- 
power engine. As to the actual flights cf these ma- 
chines, there can be no question, fcr tle cne on the 
date mentioned was witnessed by Prof. Bell, and pho- 
tographs were taken of the machine in flight. 

Another interesting model is that exhioited by Mr. 
Herring, and which he claims has made numerous suc- 
cessful flights. When tethered to a high pole with a 
long cord, this machine is said to have flown 15 miles 
in a circle in December, 1902, and to have stopped 
only when the gasoline supply gave out. A single-cy- 
linder, air-cooled gasoline motor having mechanicaliy- 
operated inlet and exhaust valves and a make-and-break 
igniter, all worked from a single cam, and carrying a 
small propeller on its crankshaft, was shown on this 
machine. The weight of the motor was said to be only 
2 pounds, and its maximum horse-power 0.51 at 3,400 
R. P. M. In flight, however, the engine only made 
about 850 R. P. M. and developed but 0.07 horse-power. 
The aeroplanes of this model (which is shown in the 
lower left-hand picture on the preceding page) were 
5% feet long by 14 inches wide, and the 19-inch pro- 
peller which was fitted drew them through the air ata 
speed of about 30 miles an hour. This machine is 
of the usual rectangular, curved, superposed plane 
type invented by Chanute and Herring about the 
year 1896. Its successful operation is said to be 
due to an equilibrium-maintaining device which its 
inventor prefers to keep secret. No _ photographs 
of this or of larger man-carrying machines in flight 
were shown, nor has any trustworthy account of their 
reported achievements ever been published. A single 
blurred photograph of a large birdlike machine pro- 
pelled by compressed air, and which was constructed 
by Whitehead in 1901, was the only other photograph 
besides that of Langley’s machines of a motor-driven 
aeroplane in successful flight. In order at least partial- 
ly to substantiate their claims, it would seem as if 
aeroplane inventors would show photographs of their 
machines in flight. This has been done by Mr. Maxim 
and Prof. Langley; and on account of his desire to 
secure photographs of his tetrahedral kites in mid-air, 
Prof. Bell uses red silk in their construction instead of 
nainsook, which he prefers, but which, owing to its 
light color, is difficult to photograph. 

In contrast to the great secrecy of the later aero- 
plane experimenters, should be noted the free manner 
in which that first great experimenter in gliding flight, 
Otto Lilienthal, gave the results of his experiments 
to the world. One of the early gliding machines used 
by him in 1893 was exhibited, and a photograph of this 
machine is to be seen on page 93. Had it not been for 
his untimely death in 1896, from the breakage of his 
machine while in flight, there is scarcely any doubt that 
he would have solved the problem of the motor-driven 
aeroplane some years ago; for he was not only a thor- 
ough mathematician and physicist, a clever construc- 
tor and mechanical engineer, but he was also possessed 
of that daring and physical dexterity which is a valu- 
able aid to one attempting to solve such a problem. 

One of the most interesting exhibits was Prof. 
Bell’s tetrahedral kite shown on the preceding page, 
and a 408-cell model of the huge 1,300-cell man-carrying 
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kite “Frost King,” which was fully described in Sup- 
PLEMENT No, 1432, and which carried over 280 pounds. 
Desnite the apparent frail structure of these tetrahedral 
cells, their great strength when assembled was demon- 
strated by the placing of a 190-pound man upon a mass 
of 100 or more without damage. The kite we illustrate, 
by means of its tipping tail worked by a pendulum in 
the bow, will descend in long graceful curves when re- 
leased in mid-air, and several times it has described 
complete circles before alighting, in much the same 
manner as does a soaring bird. 

Among other interesting exhibits were examples of 
balloon wicker baskets equipped with appliances for 
sketching and photographing the country, and for mak- 
ing weather observations. The frames of two dirigible 
balloons, the “Santos-Dumont No. 9” and “The Cali- 
fornia Arrow,” were exhibited. Both were equipped 
with air-cooled gasoline motors of the lightest construc- 
tion. 

A complete set of apparatus used by the weather bu- 
reau formed still another extremely interesting exhibit. 

The greatest credit should be given to the Committee 
of the Aero Club, and especially to its able secretary, 
Mr. Augustus Post, for the exhibit made at the Armory. 
Not only will this exhibit tend to stimulate interest in 
the art of flying, but, followed by the active interest of 
the Club in matters pertaining to the art, it should 
greatly promote the development and perfection of the 
practical flying machine. 

—— 0 + 0 + 
CHANGES AND IMPROVEMENTS IN THE EDISON 
NICKEL-IRON STORAGE CELL. 

The illustration shown herewith makes apparent the 

changes in construction of the nickel, or negative plate, 
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THE IMPROVED EDISON STORAGE CELL. 


Note the tubes for holding the active material of the mckel plate now 
used in place of the flat briquettes, which are stiil used in the iron plate, 
The seam where the jar ig electrically welded is geen at left of the fluting. 
The plates are set in bard rubber frames and separated by small square 
strips. 


of the Edison alkaline storage cell. Actual use of some 
175 sets of automobile batteries has demonstrated that 
there is a loss in capacity, due to the separation of the 
active material from the containing flat cases of the 
nickel plate. A new form of briquette, consisting of a 
rolled tube of perforated, nickel-plated, sheet steel, is 
soon to be used. These tubes are tightly packed with 
active material by a special machine, and they are then 
clamped into place in the plate by means of their 
twisted ends. The tubes are made from a small sheet 
of metal, which is rolled into the tubular shape and 
has its two ends joined together. Thus there is a joint 
running the entire length of each tube, but by twisting 
the ends of the tube and clamping them, it is impossible 
for any appreciable expansion of the latter to occur, 
and separate it from the active material within. A 
new form of binder other than flake graphite has been 
discovered, and this, together with the new construc- 
tion, is said to increase the total capacity of the cell 
from 10 to about 15 watt-hours per pound of complete 
cell. A 21 per cent solution of caustic potash is used in 
these cells, and three sizes are made, the smallest hav- 
ing a capacity of 110 ampere hours at a 30-ampere rate, 
and requiring 150 ampere hours to recharge it.. The 
improvement in capacity will place the Edison cell at 
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the head of the list for lightness. Regarding its dura: 

bility, Mr. Edison believes the new plates will last for 

four years at least in actual service, and that they can 

then be renewed for about one-third their first cost. 
+6 
Electrical Notes. 

According to the latest news which we receive con- 
cerning the electric installations in Japan, we find that 
all the cities whose population is above 10,000 in- 
habitants are lighted by electricity, and besides many 
of the towns are now equipped with electric tramway 
lines on the trolley system. Owing to the fact that 
the country is of a mountainous character, there are 
waterfalls to be found in abundance, and this natur- 
ally contributes to a great extent in the development 
of electrical enterprises. At present about 30 per cent 
of all the electric plants are operated by water power. 
The country is also greatly favored in possessing ex: 
tensive coal mines, so that the cost of running steam 
engines is not high. Among the large electrical en- 
terprises of Japan we may mention the Tokio Electric 
Light Company, which has a station of some 20,000 
horse-power capacity at a distance of 20 miles from 
the capital. The Tokio Electric Power Company has 
an electric plant of no less than 40,000 horse-power, 
and the municipal station of Tokio has a capacity of 
2,500 horse-power. At Osaka, which is one of the 
leading commercial cities, there are several electric 
stations already running. One of the recent projects 
to be carried out by the Uji River Hydro-electric Com- 
pany relates to installing a water power plant at 20 
miles from Osaka, and it will use upward of 35,000 
horse-power. 


According to recent information relating to the 
Jungfrau electric road, the tunnel which ends at the 
Mer de Glace was finished about the middle of June. 
At present, the stalions of the line comprise the start- 
ing point at Petite Scheidegg (6,710 feet altitude), the 
second station of Eiger Glacier (7,550 feet altitude), 
third, Rotstock (8,220 feet), Eigerwand (9,330 feet), 
and lastly the Mer de Glace (10,280 feet altitude). 
The service of the road is assured by six electric loco- 
motives of the three-phase type, of which three have 
been buiit by the Brown-Boveri Company and the re- 
mainder by the Oerlikon Company, both of Switzer- 
land. The current for the road, which takes 7,000 volts 
primary tension and 500 secondary, comes from the 
large hydraulic plant of Lauterbrunnen. A fall on the 
Lutschine River furnishes some 2,500 horse-power to 
the turbine. According to Guyer and Zeller’s project 
the new part of the electric road, which remains to be 
built, is to run in a straight line toward the west and 
rise on a low grade to the station of Jungfrauenjoch 
(11,058 feet altitude). From there it will reach the 
Jungfrau station which is to be cut in the rock. This 
latter station will be equipped with an electric eleva- 
tor which is to run up to the highest point of the 
mountain and lies at an altitude of 13,545 feet. 


Our readers will doubtless remember the description 
of an improved and simplified type-setting telegraph - 
apparatus called ‘“‘teletyper” (Ferndrucker) we publish- 
ed in these columns some time ago. We learn from an 
article in the Elektrotechnischer Anzeiger that after 
a central station had been installed two years ago to 
enable subscribers to the novel system to communicate 
with each other as well as with the Wolff telegraph 
office and other information bureaus, the same service 
is to be utilized now for general telegraphic purposes. 
The imperial postal department has in fact ordered a 
set of teletypers to be used in connection with Berlin 
intra-urban telegraphy. The practice so far usual in 
ccnnection with urban telegrams was to convey these 
through a network of pneumatic tubes. Though the 
speed of pneumatic dispatch carts, equal to that of ex- 
press trains, be considerable, this means of conveyance 
of the records still requires a certain amount of time. 
The pneumatic tubes radiate toward the telegraph office, 
where they are combined. Though immediate connec- 
tions between the various stations be available, there 
was the necessity of shifting the telegraph records. 
The adoption of teletypers will doubtless accelerate the 
dispatch of telegrams. A new exchange is to be install- 
ed for this purpose in connection with the central 
telegraph office. All the pneumatic dispatch offices are 
to be equipped with a teletyper and to be connected 
immediately to the central telegraph office. It may be 
mentioned that the number of these offices amounts to 
67. The teletypers are intended for the beginning to 
convey the intra-urban telegrams which are largely 
used in Berlin. Practice will show in how far this 
scheme would be available also for the conveyance of 
outside telegrams from and to the central telegraph of- 
fice. Like the telephone, the teletypers can communi- 
cate immediately with each other, while capable of 
simultaneous communication with the same station, 
whence the same telegram can be transmitted to all of 
them. As the record is obtained simultaneously in 
both the transmitting and receiving apparatus, there is 
every facility of checking its correctness. The main 
advantage of the teletyper is, however, its ease of 
manipulation, requiring but little skill. 
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THE “ROMAN ORDNANCE” AT THE SAALBURG, 
BY PROF. RUDOLF SCHNEIDER, 

For many years the German government has been 
carrying on a systematic exploration of the ruined 
fortifications along the line of the Roman military 
frontier (linies imperii Romani), extending from the 
Danube near Regensburg to the Rhine near Neuwied, 
a distance of 340 miles. The work received a new im- 
petus a few years ago when the Kaiser ordered the 
restoration of the best preserved fort, the Saalburg 
on the Taunus ridge near Frankfurt, in order that it 
might serve at once as a model of a Roman fortress 
and as.a museum for antique objects of interest dis- 
covered in the course of the explorations. In 1904 
there were mounted at this re-built Roman fortress 
three pieces of ‘Roman ordnance” which fully deserve 
their post of honor although they are neither Roman 
nor ancient, and were not found on the old Roman 
frontier. They are reconstructions made by Major 
Schramm in accordance with ancient descriptions. 
They are not mere show pieces but practical engines 
of war, as appears from the following record of their 
performances in practical trials. 

One of the pieces, the “euthytonon” (Fig. 5) shot a 
dart about three feet long to a distance of 1,200 feet 
and drove it through an iron-plated shield more than 
an inch thick with such force that it projected half its 
length behind the shield, so that it would have killed 
or disabled a human shield bearer. Another piece, the 
“palintonon” (Fig. 4) hurled a stone weighing two 


Fig. 5.—Euthytonon, Reconstructed by Major 
Schramm. 


pounds to a distance of 600 feet, and a one-pound 
leaden bullet 1,000 feet. The third piece, the ‘on- 
ager” (Fig. 3), threw a one-pound leaden bullet 
460 feet. 

These results, which far surpass the achieve- 
ments of the earliest cannon, are the more surpris- 
ing because similar experiments, made in 1865, 
were little better than flat failures, owing chiefly, 
as Major Schramm has pointed out, to defective 
construction of the apparatus. About the same 
time, the Emperor Napoleon III. had some “an- 
cient artillery” constructed, which is still to be 
seen in the museum at St. Germain. But illness 
and political cares diverted Napoleon’s interest 
from the subject and no authentic record exists - 
of the performance of these pieces. In order to under- 
stand ancient ordnance it is necessary first to get rid 
of the common and erroneous notion that it consisted, 
essentially, of huge arbalests or cross-bows. As a mat- 
ler of fact it was based on a very different principle. 
The propulsive force of the cross-bow is furnished, 
chiefly, by the elasticity of the arms of the bow which, 
bent backward by pulling the cord, spring forward 
when this is released, carrying with them the cord, 
which transmits the impulse to the “quarrel,” or dart, 
laid in front of its middle point. The ancient ord- 
nance, on the contrary, had rigid, in- 
elastic arms, moved by the torsional elas- 
ticity of bundles of animal sinews which, 
however, were sometimes replaced by 
horsehair or even, in protracted sieges, 
by the long tresses of women. The Ro- 
man writers grouped all of these “cata- 
pults,” as we commonly call them, under 
the generic name tormentum, which 
means a torsion machine, and applied the 
names catapulta, ballista, scorpio, etc., 
to the different varieties rather loosely, 
and without clear distinction. The tor- 
mentum, then, was not a mere improve- 
ment of the cross-bow but an entirely new 
device. Diodorus Siculus ascribes its in- 
vention, probably erroneously, to certain 
eminent mechanical engineers whom Dio- 
nysius, in 400 B. C., summoned to Syra- 
cuse from all lands to aid him in. pre- 
paring to make war on Carthage. It is‘a 
significant fact that some of these men 
were Carthaginians, for Pliny speaks of 
the catapult as a Phenician invention, 
and such machines are mentioned in the 
Old Testament as in use not only in the 
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second century B. C. (I. Macc. 6.51) but even in the 
eighth century B. C. (II. Chron. 26.15). It seems not 
unlikely, therefore, that the Greeks merely adopted 
and perfected an ancient device of Oriental invention. 


Fig. 2.—Major Schramm’s Conception of the 
Palintonon. 


The principle of the tormentum is well illustrated by 
a common toy, made as follows: Two holes are bored 
in a half walnut shell, near the edge and opposite each 
other. A horsehair is threaded through the holes, 


Fig. 4.—Palintonon or Mortar.—Major Schramm’s 
Restoration. 


Fig. 7.--Tormentum from 


Fig. 6.—Palintonon 
Trajan’s Column. 


Artillery Captain. 


back and forth, 
passage a turn 
hairpin laid 
on the outside 
and the ends 
hair are fast- 
match stick is 
the middle of the multiple 
loop or horse: Fig. 8.—Aerotonon or hair and turn- 
eduntilthe Air Gun from Trajan’s strands are 
twisted tightly Column. together. Now, 


making at each 
around a bit of 
over each hole, 
of the shell, 
of the _ horse- 
ened. Then a 
thrust through 


Fig. 1.—Three Roman Pieces of Ordnance (Euthytonon, Palintonon, Onager.) 
THE “ROMAN ORDNANCE” AT THE SAALBURG, 


Carved 
on the Tombstone of a Roman 
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if the stick is withdrawn a little way and suddenly re- 
leased,. its longer end flies around and strikes sharply 
on the edge of the nutshell, producing a loud sound 
pleasing to youthful ears. 

This plaything, if constructed on a larger scale of 
stronger materials, with 4 sling attached to the free 
end of the stick, would fairly represent the simplest 
form of tormentum, the onager, or machine sling (Fig. 
3). This machine was employed to hurl great stones 
against walls and towers for the purpose of shattering 
them or making a breach. The base of the onager is 
formed of two parallel heavy timbers, joined by cross- 
pieces at their ends and pierced in the middle by holes 
through which the bundle of fibers passes, to wrap 
around pins outside, precisely as in the nutshell snap- 
per. From the center of the bundle of fibers, which 
tightly fill the holes, rises obliquely a stout wooden 
arm ending in a hook from which a sling, carrying a 
stone, is suspended. When this arm is drawn down 
into a horizontal position by means of a winch, and 
suddenly released, it springs forward and upward in 
obedience to the torque of the twisted bundle of sinews 
until it is stopped by striking against a buffer, where- 
upon the stone leaves the sling and flies onward to- 
ward its goal. Ancient writers use the most extrava- 
gant expressions in describing the power of the onager, 
and it may be inferred that its dimensions greatly ex- 
ceeded those of the reconstruction at the Saalburg. 
The same conclusion is suggested by a curious passage, 
the correct interpretation of which has been reserved 


Fig. 3.—The Onager or Machine-Sling, as 
Restored by Major Schramm. 


for Major Schramm. Ammianus says that the 
onager was placed on a bed of turf or bricks (that 
is, on a soft or yielding foundation) because if it 
were placed on a masonry wall (which is rigid) 
the wall would be shattered, not by the weight of 
the machine but by the violent shock (of the re- 
coil). Even in Major Schramm’s reconstruction 
the initial longitudinal tension of the bundle of 
fibers is twelve tons. 

Far more ingenious than this machine sling, 
though based on the same general principle, are 
the two other tormenta, each of which has two 
parallel bundles of torsion fibers and two revolv- 
ing arms, and resembles a cross-bow in its action, 
though not in its construction or motive power. 

In the onager, as we have seen, the torsion fibers are 
horizontal and the arm moves in a vertical plane. In 
the palintonon, on the other hand, the fibers as well 
as the plane of rotation of the arms, which is neces- 
sarily perpendicular to the fibers, are sharply inclined, 
and in the euthytonon the arms move in an almost 
horizontal plane, while the fibers are nearly vertical. 
In each of these machines the free ends of the arms 
are connected by a cord. When the middle of this cord 
is drawn back the arms, which at first diverge widely, 
are pulled together and the two bundles of fiber are, 
consequently, twisted in opposite direc- 
tions. Then, when the cord is released, 
the arms spring apart, carrying forward 
the cord and, before it, the projectile, 
which proceeds freely on its course whee 
the arms are arrested by the stops. 

In the construction of these two-armed 
catapults Major Schramm followed the 
descriptions and dimensions given by the 
Greek writers Hero and Philo, who lived 
in the third century B. C., and by the 
Roman Vitruvius, who in the reign of 
Augustus translated and supplemented 
their works. Here a difficulty was en- 
countered. The ancient writers distin: 
guished two varieties of tormentum by 
name without clearly indicating their dif- 
ferences, concerning which diverse opin- 
ions have been held by modern commen- 
tators. Major Schramm has decided, on 
both technical and etymological grounds, 
that the euthytonon was a direct-firing 
weapon analogous in function to our 
rifled cannon, while the heavier palinto 
non was designed, like our mortars, to 
throw large projectiles over walls and 
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other obstacles. The Saalburg reconstructions were 
built and mounted in accordance with this view, as is 
clearly shown by the accompanying illustrations, As 
each bundle of fibers has an initial tension of twelve 
tons, these two-armed machines are, in a sense, twice 
as powerful as the reconstructed onager. 

Major Schramm’s work has had a very interesting 
sequel. When pictures of the reconstructed ordnance 
reached Prof. Hiilsen in Rome, they immediately re- 
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minded him of a relief carving on a tombstone found 
there in 1826 and now in the Vatican museum, which 
had been supposed to represent either a lock or a sur- 
veyor’s level. The striking resemblance of this relief 
(Fig. 6) to Schramm’s drawing of his palintonon (Fig. 
2) proves beyond a doubt that it was intended to rep- 
resent such a piece of ordnance. This was a very ap- 
propriate device, for the tomb was that of a Roman 
captain of artillery, who served under the emperors 
Vespasian and Domitian. Similar representations 
have been found on Trajan’s column and on the Per- 
gamon relief, now in Berlin (Fig. 7), but these are 
far inferior to the one on the tombstone of the Roman 
officer, which was probably executed, according to the 
Roman custom, before his death and under his expert 
supervision. 

All three of these Saalburg reconstructions, the 
onager, the palintonon, and the euthytonon, belong to 
the class of heavy or siege artillery. The field pieces, 
light enough to be transported by two mules each, 


CARRIER FOR BARRELS, 


which were used by Trajan in his German wars and 
are represented on his column (Fig. 8), were of an 
entirely different character. They were aerotona, or 
air-guns, and had levers and compression cylinders of 
metal.—Abstracted for the ScieENTIFIC AMERICAN from 


an article in Umschau. 
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IMPROVED CARRIER FOR BARRELS, 

A simple device has recently been invented for lifting 
a barrel, or the like, and carrying it from one place to 
another. The device is admirably adapted to the use of 
bricklayers, masons, and other mechanics having to 
carry barrels of sand, cement, and similar materials. 
The carrier comprises two pairs of handles which are 
hinged together, the hinge being so constructed that 
the handles may freely swing downward, but cannot 
swing upward above horizontal alinement. The mem- 
bers of each pair are spaced apart by a rung. Sus- 
pended from each of the rungs, by means of pins pass- 
ing therethrough, is a pair of links supporting a seg- 
mental band. From the extremities of each band-seg- 
ment connecting rods extend to the opposite handles. 
The connection is such that when the handles are 
swung downward the rings are moved apart, but when 
they are swung upward the band-segments move to- 
ward each other, to clamp any object that may be 
placed between them. In use the handles are swung 
downward, and the band-segments are slipped over 
a barrel. Then, to transport the barrel, it is merely 
necessary to lift up the handles, when the band-seg- 
ments will grapple the barrel. As a means for enabl- 
jng the carrier to be raised to any desired height, 
rings are attached to the handles, to which hoisting 
cables or chains may be attached. The inventor of this 
improved carrier is Mr. John Mitchell, Dannemora, 
N. Y., Box 135, 


Scientific American 


A NOVEL GUN ATTACHMENT. 


A recent invention provides a handle which may be 
applied to rifles and shotguns, to facilitate supporting 
the barrel end of the gun. In aiming a gun in the 
ordinary way, the palm of the left hand is upward, 
and in swinging the muzzle of the gun around at differ- 
ent times, the weakest and least used muscles of the 
arm are employed. Furthermore, the arm is held near- 
ly straight from the wrist to the shoulder, preventing 
the use of the elbow joint. The improved device gives 
free use of the elbow joint, and brings into play mus- 
cles which are already developed and strengthened, 
thereby improving the aim of the operator, and re- 
lieving him from the fatigue of continually holding 
his arm in a strained position. The invention also 
provides a very comfortable and convenient way of 
carrying the gun, permitting the sportsman to carry 
it with the muzzle down, and the arm hanging freely 
at the side. The attachment comprises a clasp adapt- 
ed to grip the gun barrel, and a depending handle, 
which projects below the barrel and may be readily 
grasped by the hand. The clasp consists of two metal 
plates, curved to embrace the barrel, and formed with 
depending shanks to which the handle sections are at- 
tached. The shanks are separated by a filler piece, 
and the outer faces of the shanks are covered with wood- 
en sections, the whole being bolted firmly together. 
In practice the clasp sections may be lined with leather 
or soft material to prevent scratching the barrels, and 
if desired the entire handle may be covered with leath- 
er to give a proper finish to the same. The clasp may 
be fixed at any position on the barrel by means of a 
thumb screw at the forward end, which may be tight- 
ened to clamp the clasp sections together. It will be 
observed that this handle protects the hand from the 
heated or cold barrel, as well as giving the shooter a 
firm hold of the gun. Mr. Alfred T. Wight, of Roxton, 
Texas, has recently received a patent on this gun at- 
tachment. 
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CORN HARVESTER AND HUSKER, 


We illustrate in the accompanying engraving a corn 
harvester and husker invented by Mr. Arthur W. Rich- 
ards, of Indianola, Iowa. The machine is built to stride 
two rows of corn. The main body of the machine is 
carried on large wheels at a height sufficient to clear 
stalks five feet tall, thus leaving the fodder intact in 
the field. Inclined spiral reels at the front of the 
machine are arranged to catch the ears of corn, regard- 
less of their height above the ground. The ears are 
cut off and fed up to the bed of the machine on an 
inclined elevator, and are thence carried up with buck- 
ets to a table at the top of the machine. A boy at this 
point slides the ears under a revolving cutter, which 
cuts off the stem and the curly part of the butt. The 
ears then pass into the husk shredder. This comprises 
an upper and lower series of rollers covered with 
pickers. The lower rollers extend transversely to the 
upper ones. The ears pass between the sets of rollers, 
and the husks are shredded off by the pickers. A large 
fan blows the husks into a screened receptacle. A spe- 
cial feature of the invention is the arrangement of the 
rollers and pickers. The upper rollers are mounted 
with sufficient play to allow for ears of different size, 
and the pickers are longer at the upper end where the 
corn enters than at the lower end, so that there is no 
danger of injuring the corn after the husks have been 
removed. 

—______+@+e ~——____— 


ODDITIES IN INVENTIONS. 


ELECTRICALLY-HEATED HANDHOLD.—In winter weather 
a motorman’s hands are very apt to be numbed by the 
cold, causing him a great deal of discomfort and also 
rendering him unable to properly operate the brake 
and controller handles. The same is true of the pilot 
of a ship, the chauffeur, or any operator who is ex- 
posed to cold. A recent invention provides a very 
simple remedy for these troubles. The operating han- 
dle is made hollow to receive an incandescent electric 
lamp. At one side is a plug which, on being screwed 
in, will switch on the current. The heat radiating 
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from the incandescent lamp will warm the handle, giv- 
ing the motorman a comfortable handhold. As the 
chamber in the handle is hermetically sealed, all the 
heat developed by the lamp is given up to the handle, 
so that the operator is sure of having his hands com- 
fortable, even in the coldest weather. The handhold 
will also aid in keeping the operator warm, as the palm 
of the hand is a large nerve center. It is obvious that 
instead of a lamp, a resistance coil would give equally 
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ELECTRICALLY-HEATED HANDHOLD. 


good results. One of the figures in the illustration 
shows the improved handhold applied to a pilot wheel. 
In such case the switch or contact plug is located at 
the hub of the wheel where it serves to control all 
the lamps at once. 

ADJUSTABLE HEAD FoR GoLr CLUBS.—Pictured in the 
accompanying illustration is a golf club provided with 
an adjustable head which may be set at any desired 
angle relatively to the shaft, so as to provide in a 
single club all the different striking faces of a number 
of clubs. The head of the club is formed of two parts, 
namely, the socket piece, in which the handle or stick 
is fixed, and the blade or striking face. The former is 
formed with a sleeve which extends at an angle into a 
socket in the blade. Teeth are formed on the sleeve 
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ADJUSTABLE HEAD FOR GOLF CLUBS. 


which mesh with teeth in the socket, as shown in the 
small detail view, which is a section of the club head, 
taken along the dot-and-dash line. This toothed en- 
gagement of the parts prevents the blade from turning 
relatively to the sleeve. A bolt passes through the 
sleeve and is threaded into the body of the blade. The 
bore of the sleeve at the upper end is widened to ad- 
mit the head of the bolt. A spring catch is provided 
at the base of the sleeve which fits under the head of 
the bolt, drawing the blade snugly onto the sleeve. 
When it is desired to change the angle of the blade this 
catch is depressed, releasing the bolt and permitting 
the blade to be withdrawn sufficiently to clear the 
teeth on the sleeve. It may then be turned to the de- 
sired angle and pressed back onto the sleeve until the 
catch slips under the bolt head, and makes the blade 
secure. 


CORN HARVESTER AND HUSKER. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 


ASYMMETRIC CELI.—M. BUrtner, Wil- 
mersdorf-Berlin, Germany. The invention re- 
lates to electrochemistry, and its object is to 
provide an electric battery using aluminium 
electrodes and an electrolyte not liable to cor- 
rode the electrode or evaporate quickly, and 
which electrolyte is capable of raising the re- 
sistance of the aluminium when the latter is 
used as an anode and is effective at high tem- 
peratures. 


Of Interest to Farmers. 

WAGON-UNLOADER.—G. E. Jackson, Sig- 
ourney, Iowa. ‘This invention relates to an 
apparatus whereby the body of a wagon may 
be lifted from its running-gear and when lifted 
its contents be dumped in bulk into a hopper 
or storage receiver. The object is to provide a 
device for the purpose stated, which shall not 
only be adapted to be readily moved, but oper- 
ated in a simple way, as by the horse-pewer 
or team pulling the wagon being unloaded. 

POTATO-PLANTER.—W. E. BAKEMAN, 
Snohomish, Wash. One purpose of this in- 
vention is to provide a furrow-opener of box- 
like construction into which seed-potatoes drop 
in their passage to the furrow, which opener 
is so shaped that it does not clog or gather 
sod in soddy ground and so that it will make 
a V-furrow, thereby lessening the liability of 
potatoes rolling or bounding out of place. The 
machine protects seed from injury, reduces 
liability of planting to uneven depths, and 
covers potatoes any depth. 

HAY-STACKER.—M. RBacirey, Cambridge, 
Neb. ‘he stacker is moved where the stack 
is to be made. Hay is brought to the stacker 
by a rake or other means and placed upon the 
sling. The larger winding-drum is shifted to 
clutch with the ring, and power applied to the 
sweep. When the load is elevated sufficiently 
the ratchet-lever is engaged with the flange 
teeth and the drum shifted out of engagement 
with the clutch. The smaller drum is then 
shifted into engagement with the clutch-ring 
and the continued motion of the drive-shaft 
swings the lateral arm right or left, depend- 
ing upon direction in which the rope encircles 
the horizontal drum. At times the smaller 
drum may be clutched with the ring to ele- 
vate and swing the load _ simultaneously. 
Means provide for unwinding the hoisting-rope. 


Of General Interest. 


DISV’'LAY-FORM.—W. FF. ALLERT, New 
York, N. ¥. This form is for use in stores, 
store windows, and other places for displaying 
dresses and other garments to best advan- 
tage, the form being arranged to permit of 
placing the garment in position on the form 
while sectional movable members thereof are 
in a limp position to allow of giving the 
members, such as the arms, legs, or the like 
the desired pose and to finally secure the mem- 
bers in the adjusted position to properly dis- 
play the garment in the desired pose. 

SUSPENDERS.—G. D. Asie LMAN, Fargo, 
N. Db. ‘The principal objects of the present 
invention are to overcome objections to exist- 
ing forms of suspenders by constructing a de- 
vice in which the different parts conform to 
the natural curves of the body and the pro- 
truding parts are located largely in depressions 
instead of being located over muscles and 
other projections of the body. 

SYRINGE.—J. C.° Buatr, Louisville, Ky. 
This syringe has an important advantage over 
the old form in which the screw is provided 
with a spherical or bulbous head, and a 
washer is applied between the nozzle and the 
elastic bulb, since in this case the concavo- 
convex disks are practically parallel and a 
comparatively large extent of surface of the 
same is clamped between the disks, so that 
leakage is impossible. 

APPARATUS FOR PURIFYING FOUL 
WATER.—II. DrsruMaux, 35 Rue Alphonse 
de Neuville, Paris, France. This invention 
refers to apparatus in which the mixture of 
the foul water with the reagents is produced 
with exactness and is quickly and completely 


decanted. It comprises in particular a device 
for distributing the solutions of reagents, 
which is very simple in construction and 


which gives an exact propertionality between 
the quantities of water and the solutions of 
the reagents. 

LAST.—G. ENGELHARDT, Cassel, and CG. F. 
Fé6Lscu, Wernigerode-on-the-Iarz, Germany. 
In this patent the object of the inventors is 
the provision of a new and improved last hay- 
ing a hinged toe portion to permit it to be 
set at different angles to the main portion and 
to the walking-line of the foot to insure the 
production of an accurate foot covering, such 
as shoes, boots, stockings, and the like. 

BUTTON-TIOLE PROTECTOR.—A. Gan 
ZENMULLER, New York, N. Y. The principal 
objects of the improvement are to provide 
means for simultaneously unlocking and open- 
ing such protector or door without necessi- 
tating manipulation for the operation of more 
than one handle, lever, or other operating de- 
vice. Further objects are to provide for effi- 
cient locking of the structure, and to provide 
for securing it in any desired number of open 
or partly-open positions. 

TIME-CONTROLLED LAMP.—T. W. Hunt, 
Atlanta, Ga. The alarm being set, a plunger 


is depressed and a slide is moved in until a 
lug engages the end of a spring. A match is 
then inserted within the slot in the upper end 
of a brass tube. The alarm mechanism re- 
leased, the key rotates, striking the catch, 
which through its connection with the slide 
releases the plunger, and the match is driven 
upwardly through the reduced openfng in a 
tube of smaller diameter than the match head, 
thus igniting it. A spreader is arranged with- 
in the air-tube so that the brass tube is be- 
tween slits in the spreader’s edge. Ignited, 
the spreader’s bent portion deflects the flame 
outwardly into contact with the wick, thus 
insuring proper ignition thereof. 
EYE-PROTECTOR.—E. MirovitcH, 53 Rue 
Notre Dame de Lorette, Paris, France. The 
object in this instance is to effectually insure 
protection of eyes against wind and dust and 
at the same time obtain other advantages cal- 
culated to afford greater comfort to the wearer 
by, on the one hand, constantly maintaining 
the chambers in which the eyes are inclosed in 
a hygienic condition, and, on the other hand, 
affording a field of vision more comformable 
to the normal conditions of working of the 
human eye—that is to say, the normal vision. 


BLAST-FURNACE.—F. P. MATHEWSON, 
Anaconda, Mont. One object of this inven- 
tion is to provide a furnace arranged to ren- 
der the working of the furnace exceedingly 
economical in fuel, labor, and water, to allow 
treatment of large quantities of material at a 
time, to insure a quick discharge of the molten 
metal as soon as the latter reaches the bottom 
of the shaft, and to prevent incrustation at 
the sides of the shaft. 


INDICATOR.—F. P. Prriscer, El PTaso, 
Texas. ‘The object of this invention is the 
provision of an indicator more especially de- 
signed for use on phonographs, music-boxes, 
and like instruments and arranged to permit 
the user of the instrument to quickly adjust 
the speed-regulating device of the instrument 
according to the proper time in which a cer- 
tain piece of music is to be performed. 

DISPLAY-FIXTURE.—E. ‘T. PALMENBERG, 
New York, N. Y. This invention relates to 
display-fixtures, such as shown and described 
in the Letters Patent of the United States, 
formerly granted to Mr. Palmenberg. The ob- 
ject in the present improvement is to provide 
a fixture having a supporting member adapted 
to be conveniently moved into a desirable po- 
sition for properly supporting the goods to be 
displayed. 


Household Utilities, 


WINDOW-BLIND SLAT-FASTENER.—M. J. 
Coogan, Vort Chester, N. Y. In this instance 
the invention pertains to improvements in win- 
dow blinds, the object being the provision of a 
simple and novel means whereby the lower sets 
of slats will be simultaneously operated and 
locked in closed position or at any desired 
opening. 

SASH-BALANCH.—II. A. CromMMetTt, Pat- 
ten, Maine. The improvement is most appli- 
cable to windows having an upper and a lower 
sash, one of which may be lowered and the 
other raised in order to open the window. In 
one application of the invention the sashes 
may be arranged so as to balance each other, 
the slack of cord being taken up by the device. 
In a second application of the invention inde- 
pendent devices may be used in connection 
with each sash. 


Prime Movers and Their Accessories. 


VALVN MECHANISM FOR INTERNAL. 
COMBUSTION IENGINES.—W. H. Scuoon- 
MAKER, Montclair, N. J. This valve is espe- 
cially intended as an inlet valve for two-cycle 
internal-combustion engines; and particularly 
to be used in connection with a reservoir in 
which air or a mixture of air and fuel is kept 
stored under sufficient pressure to give it the 
necessary mobility through the cylinder and 
passages leading thereto, and by the provision 
of two valves, the movement of the fluids may 
be controlled fully and possibility of back ex- 
plosions and other disadvantageous results 
prevented. 

AUTOMATIC FRICTION-GOVERNOR IN 
FLY-WIEELS.—T. L. CumMinas, Spencer, 
Iowa. Mr. Cummings has invented in this in- 
stance a new and improved automatic fric- 
tion-governor in a fly-wheel for threshing-ma- 
chine self-feeders ov for any other machine 
where it is desired to gage the speed or stop 
the motion of the machine when the speed falls 
below that for which it is set. 


Railways and Their Accessories. 


RAILWAY-TIE.—T. R. HWasuiery, Toughton, 
Mich. The invention pertains to improvements 
in railway-ties formed of concrete, vitrified 
ciay, ov other plastic material that may be 
molded and have the required hardness and 
strength, the object being to provide a tie that 
will be cheap to manufacture, and compara- 
tively light, yet strong, thus rendering it eas- 
ily handled without danger of breaking. 

ANTICREEPING DIEVICK. oJ. Ro Leraury, 
Cumberland, Md. ‘The device comprises an 
abutment member which presents a broad sur- 
face to the side of a tie and a V-shaped ex- 
tension for embracing the side edge of a rail 
flange. In connection with the abutment mem- 
ber a clamp is provided consisting of a bar 
having upwardly and inwardly extending hooks 


at its ends, the hook of one end engaging the 
edge of a rail flange, the opposite hook em- 


bracing the extension of the abutment mem- , 


ber. In use it is intended that any tendency 
of the rail to creep will rock and tend to 
shift the clamp, causing the same to have a 


gripping engagement with the abutment sec- | 


tion and the rail flange. 


NoTE.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. Im every case it is neces= 
sary to give the number of the inquiry. 

MUNN & CO, 
ee es 

Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. '7'738.—Wanted. igni 
plete with burner, for gas engine sh wee Sen oO 


“U.S.” Metal Polish. Indianapolis. Samples free. 


Inquiry No. 7739.— Wanted 
steel castings in small quantities, pee ee eee smal 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 
Inquiry No. 7'740.—For maker f ni 
wire 34 inch diameter, 25 per cent nickel, Bieper ee 
WANTED.—Purchaser for Monazite, Molybdenite and 
Wolfram. Apply Monasite, Box 73, New York. 


Inquiry No, '7'741.—Wanted, i 
for tonnage of train. $ eB Tape “calonlator 
I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 


Inquiry No, 7'742.—For m: 
wate ene ete ote. anufacturers of aerated 


The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street, New York. 


Inquiry No. 7743.-Wanted. 
beams for portable floor and wagon scales. 


WANTED. — Ideas regarding patentable device for 


water well paste or mucilage bottle. Address Adhe- | 


sive, P. O. Box 773, New York. 


Inquiry No. 7744.—Wanted, the nam - 
dress of the makers of the Norton Volt Meter. eas 
WANTED.—High-class machinists and tool makers. 
Good wages. No labor troubles. 
Driggs-Seabury Ordnance Corporation, Sharon, Pa. 


Inquiry No. 7745.—Wanted, manufacturers of | 


electrical indicating or 


¢ recording rom 
with furnace. ROBY eters, for use 


Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialties, 
machinery tools and wood fibre products, 
Manufacturing Company, 18 South Canal St., Chicago. 


Inquiry No. 7746.—Wanted, the name and ad- 


dress of the makers of the locking device used in loose | 


leaf ledgers. 


PATENTS.—Wanted, the service of a patent expert 
and experienced specification writer. No one need ap- 
ply who has not had athorough education along tech- 


nical lines, and who has not had experience in patent | 


practice. Munn & Co., 361 Broadway, New York. 


Tnquiry No. 774'7.—Wanted. the nameand ad 
of the makers of the apparatus used in burning fuelae 
eee in boilers; also the nameof the inventor, if 


Inquiry No. 7748.—For manufacturers of steel 
tubing and materials suitable for aeroplane surfaces. 


Inquiry No. 7749.—For the makers of the power ; 


machines used in loading paper shells for shot-gun use. 


Inquiry No. 7750.—For parties to 
figures, representing men for Blaying a amen’ wooden 


Inquiry No. 7751.—For makers of gears 
parts for experimental purposes. . and'small 


Inquiry No. 7752.—Wanted, 
i a nted, makers of standard 


_ Inquiry No. 7753.—Wanted. machinery for turn- 
ing canvas gloves. 


Anquiry No. 7'754,.—Wanted a machine for pop- 
ping corn and pressing it into the shape of an ear of 
orn. 


_ Inquiry No. 7755.—Wanted, a machine for print- 
ing burlap bags. 


Inquiry No. 7756.—Wanted, a machine for sharp- 
ening horse clippers. 


Inquiry No. '7757.—For makers of fiat 
springs, slze 1 inch by 1-16; also of asbestos thread. 


Inquiry No. 7758.—For makers of rubber insulat- 
ed wire. 


steel 


Inquiry No. 7759.—For makers of small gasoline 
and oil engines, from 1-6to 2 h. p. marine and station- 
ary engines. 


Inquiry No. 7760.—Wanted, the nameand address | 


of makers of pneumatic air hoists, about 2toms capa- 
city, tor attachment to overhead trolley track 


Inquiry No. 7'761.—For makers or dealers in cal- 
cium carbide. : 


Inquiry No. 7'762.—Wanted, canning machinery 
for butter, in 2 or 3 pound packages. 


Inquiry No. 7763.—For makers of light gasoline 
traction engines, for farm work in the South. 


Inquiry No. 7764.—Wanted, machinery for desic- 
cating cocoanuts, also for taking off the outside husk. 


Inquiry No. 7765.—Wanted, a 25 h. p. turbine en- 
gine; also information as to the engines and pressure 
used in the Whitehead torpedo. 


Inquiry No. 7766.—Wanted, castings for model 
stexm engines. 


uiry No. 7767.— Wanted, full information as 
to e complete process of manufacturing toilet 
paper: also the complete machinery for its manufac- 
ure. 


Inquiry No. '7'76S.—For manufacturers of colored 
souvenir post cards. 


Inquiry No. 7769.—Wanted, spring motors, also 
smal! wheels. such as watch wheels, made to order. 


Inquiry No. 77'70.—For makers of small spring 
motors. 


In 
t 


Inquiry No. 7771.—For manufacturers of garbage 
crematories. 


Inquiry No. 777:2.—Wanted, power for factory 
knitting machines, fur hosiery. 


Inquiry No. 7'773.—For makers of cog wheels. 


Inquiry No. 7'7'74.-—For parties making small cast- 
ings, and who enamel them. 


Inquiry No. 7775.—For dealers in selenium cells 
and thermo-pile. 


Inquiry No. 7776.—For manufacturers of elec- 
trical goods, such as pens, search-lights, etc. 


raduated scale ; 


Quadriga ! 


| blinds or other small openings, 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 


no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should bo 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, cach must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9876) J. J. G. asks: Will you kind- 
ly explain to me a phenomenon which I have 
noticed during the eclipse of the sun? At the 
time the sun is crescent shape, the light fall- 
ing on the floor after having passed through a 
window-pane assumes the form of a multitude 
of crescents. I have never seen an explanation 
of this phenomenon. I have never seen even 
an indirect reference to it in any work on 
physics; but in a work published in 1852 by 
John Johnston entitled ‘“Johnston’s Natural 
Philosophy,” at page 257, in discussing the 
passing of light through a small aperture a 
quarter of an inch square, this statement is 
made: “If these experiments are made during 
an eclipse of the sun the images will always 
be of the same form as the disk of the sun 
toward us.” This is the nearest to a reference 
I have ever noticed. It may be that I have 
simply overlooked the reference, but it does 
not take up the question I asked of you, name- 
ly, why the light under these circumstances 
passing through a large glass window will 
throw thousands of such images on the floor. 
A. When the light from the sun passes through 


‘a small aperture and falls on the floor or any 
| other flat surface nearly or quite perpendicular 


to the path of the rays of light, the disk seen 
is circular, since it is an image of the sun. 
The shape of the aperture through which the 
light comes does not affect the shape of the 
disk of light on the screen. The aperture may 
be triangular, square, round, irregular, or any 
other shape; the disk of light on the screen is 


circular when the sun‘’s disk is a circle. The 
experiment may be performed with a_ gas 
burner, a small hole in a cardboard, and a 


white screen held in the path of the light be- 
yond the cardboard. A very perfect image of 
the gas flame, inverted, will be found on the 
screen. The images cast through sma!] aper- 
tures are of the same shape as the objects 
which cast the images. When the sun is in an 
eclipse the crescent-shaped sun may be seen 
repeated many times on the ground under trees, 
or on the floor of a room where the light en- 
ters through the crevices between the slats of 
Ordinarily in 
the same situations circular disks, images of 
the sun, are formed. In the case mentioned 
above, the window must have been rather dusty, 
so that the window became a series of small 
apertures in its effect upon the sunlight, and 
crescent images were seen. We should always 
see images of the sun on the floor but for the 
fact that they usually overlap each other. ‘They 
are always there and may often be distin- 
guished along the edges of a place where sun- 
light falls on the floor of a room. This matter 
is rarely mentioned in textbooks of physics 
now-a-days. The textbooks rarely give interest- 
ing applications of principles to occurrences 
in nature, but limit themselves quite too much 
to abstract statements of principles. Many 
textbooks are dry as dust for this reason. The 
ease of images of the sun in an eclipse is to be 
found in Deschanel’s ‘Natural Philosophy” 
under “Shadows.” It would be a great  im- 
provement if all textbooks of science directed 
the attention of the student more to concrete 
applications of his study to be seen in nature, 
often close at hand, as in this particular case. 


(9877) J. A. B. asks: 1. What are 


the underlying principles of cloud electricity, 
that is, where do the clouds obtain their elec- 
trical energy, and how? A. The mode of the 
production of electricity in the atmosphere is 
not yet well understood. No theory completely 
explains all the facts. 2. What is the cause 
of lightning and thunder? A. Lightning is due 
to an electric discharge between two oppositely 
electrified masses of clouds. ‘Vhunder is the 
sound produced by the shock of the air rushing 
back again into the space through which the 
lightning has just passed. 38. Why are not all 
clouds accompanied by lightning? A. All 
clouds do not produce lightning because they 
are not highly enough electrified to pierce the 
air between them and the earth. 4. Do all 
clouds possess electricity? A. All clouds are 
electrified, so is the air all the time. 5. Are 
lightning clouds laden with electricity before 
there is any lightning flash, or is lightning 
caused by the friction of the clouds? A. Thun- 
der clouds are more highly electrified than 
other clouds. Light from the electric discharge 
is due to the heating of the air through which 
the lightning flashes. 6. What are clouds? 
A. Clouds are composed of drops of water iD 
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Complete in one volume, 12mo, cloth, with 
nearly 100 photo-illustrations, by Capt. HARRY 


H. SKINNER. The Official Treatise. This 
is tbe book selected by the U.S, Government 
for military use. Sen prepaid to any address 
on receipt of $1.00. Circulars sent on appli- 
cation. 

JAPAN PUBLISHING CO., Dept. K 
American Tract Society Building, New York, N.Y. 


ELECTRO MOTOR. SIMPLE, HOW TO 


make.—Br G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assiste 
ing amateurs to make a motor which might be driven 
with advantage by a current derived trom abattery, and 
which would have sufficient power to operate a foot 
lathe or any machiue requiring not Over one man pow 
er. With 11 figures. Containea in SCIENTIFIC AMER- 
CAN SUPPLEMENT, No. 641. Price 10 cents. To be 


had at this officeand from ail newsdealers. 


Con Motors 


Headless Self-Contained 
It is aseasily controlledasa steam 
engine. Variabe sparker. The 
only perfect moderate priced 
launch engine on the market. 
Let us convince you. Write 
to-day. 

Grant-Ferris Co., Troy, N. 


The “VALET” Chair—(j} 


Presses and creases the trousers over night, takes} 
care of coat, hatand shoes, and has an pokes 
shoe tree which holds the shoes so ¥ 

they may be polished while seated. 
No dirt canescape to muss up the 
room, The ‘‘Valet’’ Chair saves the. 
clothes and from 50c to $1.00 a 
week. Made in all woodsto match BS 
other chamber furniture, Ask for & 
Catalogue showing different designs 
in natural colors, q 
Hardesty Mfg..Co.,(Dept. M, Canal Dover, 0. 


Y. 


Life Insurance Company has been due to 


Careful, Conservative Management, 


Just and Liberal Treatment of Policyholders, 


This is the Company for you to insure in. 


LIKE AN OPEN BOOK 


The Wonderful Fitstory of 


The | 


Prudential 


The progress of this 


millions. 


sive Policy, 


ty to its Trusts, 


nt of Obligations. 


Through its 
Policies, from $15 to $100,000, 


you are afforded an opportunity to choose a plan exactly 
adapted in cost and benefits to your needs and conditions. 


WRITE FOR FULL INFORMATION, DEPT. 121. 


The Prudential Insurance Co. of America 


any by the State of New Jersey 
Home Office, NEWARK, N. J. 


An Automatic Pump 


that works wherever there is a spring, 
creek or pond. It. costs but little and 
works day aud night without atten- 
tion or expense. he Niagarn 
Hydraulic Ram, skp axp ex. 
DORSED BY THE U.S. GovERNMENT, 
Is made in all sizes, Free booklet and 
terms to agents upon request. 


Niagara Hydraulic Engine Co 
140 Nassau St., New York 
Factory Chester, Pa. 


Electrical Engineering 


and Experimental Work ot Every Description 


We have every facility for producing first-class work 
Promptly. Our factory is equipped with modern ma. 


chinery t broughout. 
SPLITDORF 


t 
Cc. F. 
' Engineering Dept. 17-27 Vandewater St., N. Y. City 


FE 


| SUBSTITUTES FOR COAL] 


Are described from the technical 
standpoint in the following Scientific 
American Supplements. 


Each Supplement named costs 10 cents 
by mail: 


COMMERCIAL USES OF PEAT. 
SCIENTIFIC AMERICAN SUPPLEMENT 1324. 
The article enumerates the principal peat 
bogs and states their financial possibilities. 


GERMAN BRIQUETSrTING MACHIN- 
ERY IN AMERICA.  ScrenTIFIC 
AMERICAN SUPPLEMENT 1411, A valu- 
able economic report. 


NEW ELECTRICAL PROCESS 
FOR THE MANUFACTURE OF 
PEAT FUEL. ScIENTIFIC AMERICAN 
SUPPLEMENT 1492. ‘The paper fully des- 
cribes the Bessey process. 


LIGNITE, PEAT, AND COAL DUST 
FUEL. SCIENTIFIC AMERICAN SUPPLE- 
MENT 1426. A careful consideration of 
German methods, 


MOOR CULTIVATION AND PEAT 
INDUSTRY IN GERMANY. ScIEN- 
TIFIC AMERICAN SUPPLEMENT 1481. An 
excellent critical review. 


T DOMESTIC COKE AND BRI- 
! QUETTES FROM RETORT 

COKE OVENS, By R. M. Atwater, 
SCIENTIFIC AMERICAN SUPPLEMENT 1211, 
A valuable monograph by an expert. 


THE WHITE MINERAL PRESS 
FOR BRIQUETTING. — SCIENTIFIC 
AMERICAN SUPPLEMENT 1224. An article 
describing and illustrating an American 
briquetting machine. 


Price 10 cents each, by mail. 


Order through your Newsdealer or from 


MUNN & COMPANY 
NEW YORK 


361 Broadway 


100 Scientific American January 27, 1906. 


P. Mueller... 
Il. Wage 


- 810,168 


Cock, basin, s 
. $10,140 


Coffee — coole 


Pa Coil sprine, Hogan + $10,146 
Che ireless Cookstove Collar, (BK. Norris... + 810.076 
Concrete Jlock mold, J. 3 ws ‘ 5 a 
S 1 ‘rete block molding flask, J. Ilamm... 810,053 | r 
AND POINTS ON PURCHASING ‘rete block molding machine, Bennett & he a at chieves 
A most valuable and interesting book on IDo- Sey fang oo. e cee cece e eee cece eee eens 810,025 


mestic Economy by Capt. HARRY H.SKINNER, Concrete or cement post or analogous 
showing how to make and use a Fireless Cook- structure, G. F. Greene. 


1 k ( 810,050 The Cadillac has always been the car that does things. Whether the test 
stove and save seven-eightns ot the fue) ordi- Concrete — structure — reinfo 


be that of endurance or power, or one of severity of road service, this 


narily used in cooking and how to purchase yt GPIGPSON, 2 eycestits cay! ere fase coh trepehe ts eades oe 810,220 = Z 
and properly prepare f00d. | otsidie the bse Concrete structure tension or reinforcing - wonderful machine has never been found wanting. It knows no 
is method has been adopted by the U.S. device, A. S. Pierson.............00 ee 10,221 i i 
Government for use in army camps, and the Gouveyer, GG. Worst: 2 - Perna balk, no hesitancy, no delay—always ready, with energy to spare. 
took contains many recipes and valuable in- Codler,. Be UBriseve’..ccecc 2. “252 810030 By this dependability of service, coupled with unusual eco- 
struction from the most scientific and practical C , Itry, W. Ll.) Hodge 810,207 : . 
cook inthis country, now in the employ of the Soe Es ey Modes so eae eee nonly of maintenance, the Cadillac has made such phenomenal 
Government. Sent prepaid to any address on CODE FUMING yc. Be SABE C ys. 8b meet hit advancement that its factory is now the 
receipt of 25 cents. Corn husker, T. Ba Walters osc cece bees aud ss 810,098 z 5 : 
Crate, D. Gibbs......... whe .. 810,272 largest of its kind in the world. 
JAPAN PUBLISHING CO., Dept. B Crate, folding egg, A. D. Imri +. 810,283 Tt liti hich thi 
American Tract Society Building, New York. N.Y. Crate, knockdown, J. M. Divan. ». $10,369 le qualities upon wiic 1S 
Cultivator, J. J. Green.......... + SU9,042 unparalleled growth is based are 
Current motor, J. Rauscher........ ».. 810,088 , ; 
ae Current motor, Wiebke & Grawell 2221121 s10/314 more pronounced than ever in 
L e t M e Ss e ] 1 Curtain fixture, C. I. Dunn........ ... $10,268 the ge ea od i ats for 
Curtain fixture, ©. LL. Hopkin ... $10,278 s I mbodied in these 
+ 810,281 906. EE 


Curtain fixture, P. A. DWoughtaling.. 
R PATENT 
H. 


Curtain hook, vestibule, Springer...... 809,994 
Booklet explaining how | Daniper operating mechanism, C. McPherson 810,071 
mailed FREE. Fifteen |} Degreasing substances, apparatus for, II. 

vears’ experience Patent Sales Roeske : . 810,223 


are many unique and im- 
portant improvements— 
improvements which 

make the 


exclusively, If you have a} Developing mu e, Tow . 810,254 
Patent for sale, call on or | Dispensing cabinet, S| Wheeler... . $10,100 
write Display case, sample, G. I. Biggs. . $10,026 
WILLIAM E. HOYT | Distributor for finely-divided subst: : . 
Patent Sales Specialist A. Cohencius .. 810,107 Mod 
2900, Broadway, N. Y. City | Poor check, L. - 810,021 odel K. 10 h. p. Runabout 


Door, grain, J. 1. Dra “1 810/267 ; $750, f. 0. b. Detroit 
Driving mechanism, A. 810,317 ‘ 


ELECTRIC LAUNCH MOTOR. — THE Dust and scrap bag and holder, KE. Dyett.. 810,329 
design in this paper is for a motor of unusual simplicity |Dust guard, Ik. Denegre ......... 810,038, 810,039 2 " 
of censtruction, which can easily be built by an amateur | gy carrier, N. If. & R. L. Clark........ 810,324 
at small cost. It is intended for a boat of abou} 2% feet > meter, W. Stanley .. 809,995 
over all and 4 feet 6 inches beam, drawing 38 inches. and | Bjectric signal, C. ¢. Blak 810,027 i 
is capable of propelling such craft at aspeed of 7 miles sctric. Waves, Wireless transmitting and 
. 4 


per Nur lust raved with 2 cuts. Bee to cents by receiving mechanism for, C. Hulsmeyer 810,150 


wail, from tbis office. and from ail newsdealers. Stein- 


Electrical distribution system, CGC. VP. 
mets waite 

Electrorespor vice, 5 : ing. 

YOUR HOUSE, Hlevator cage door opener, E. & W. B. 

NTMI AY) lose eae 5d SS $10,169 

Elevator safety brake, S - 810,256 


809,996 
$10,311 


APARTMENT, STORE, [0 tie “tied, E'S Niet si0ior2 : 
Uheine. steering Bt ae Petes De Lar eae 810,261 __, conspicuous for 
BANK OR OFFICE Engine tender, traction, C. T. Hixson...... 810,145 its indiaecual ment 
Expansion controlled apparatus, SS. W. Among them is a wonderfu 
PGE 5 cu ere nant hess Caen end sae eden 810,255 mechanical feed lubricator which 
Kyeglasses, W. Hi. Cawood............000 810,368 supplies oiltothe motorin quan- 
Fabric. See Vile fabric. titles which vary according to the 
't) Ol y eane Fabrics, aging dyed, PL. I. Vogel......... 810,312 speed of the engine, eaen properly 
Fan. oscillating electric, G.  Sittmann.... 810,174 adjusted, always feeding enough 
. Farm gate, J. A. Mye' -- 810,213 fever too much or too little. The new Model M, Light Touring Car 
Fence, 8. Bugby.... - 810,260 rocker joint on the front spring allows $950, f.o.b. Detroit 
| Ience stretcher, bees Marea a Ene htH the car to pass over obstacles several 
vibe Beutler Be. . dommes gn Sarees S00 TE inches in*® height without transmitting any 
. Cillnig: box or drwan,.. Be TE OD r esgic s CUE material jar to the car, insuring a maximum of 
We will send our cleaner to your address, yaa , ni ae Applegate: atic. “val ives. naan ce 810,020 riding comfort anda minimum liability to breakage. 
put a hose through the window and actually a Daye sabia Wane Si ae te eM ee 810,040 _ In outline and finish these new Cadillacs are truly art creations, Of the 
Fishing device, A. O. Lystne .. 809,965 Victoria type, their grace and exquisite beauty, their torre of quiet richness 


pump out all the germ-laden dust and dirt |tiexible pipe, A. O'Brien.. ‘309/977 appeal at once to fastidious motorists. 


: * : Fly-paper holder, J. W. Hixson = 809,951 _ We want to tell you more about the Cadillac by sending you a free copy of 
without taking up a carpet or upsetting Fly-trap, mechanical, T. W. ‘Thornton. ... 810,094 our interesting Booklet N. A postal request brings it, together with address of 
your household or business arrangements. Kodder cuter: J latigon hs Jacoby oo Rents nearest dealer. The 1906 models include : 

fruit carrier, ©. . ellman..........000- 0,313 . 
Our wagon, with the cleaner, stands for|Fuel, manufacture of. artifici : Model K, 10 h. p. Runabout, $750. Model H, 30 h. p. Touring Car, $2,500. 
g' > WwW ’ 2 ‘ *. ‘ 
SCN vee. de ; 809,998 Model M, Light Touring Car, $950. Model L, 40 h. p. Touring Car, $3,750, 
Progressiveness. Fur, wring: All prices f. 0. b. Detroit 
Lewin & Blumenthal...... . 810,159 P fee i 


BUILDINGS Furnace, J. Rodriguez y Fonoll.. 


Furnace charging apparatus, W. 


") si0,348| fH Fi : 
Furnace’ charging apparaty ea | CADILLAC MOTOR CAR co. Detroit, Mich. 
Cleaned by the Vacuum Cleaner Furnaces, apparatus for producing | per Members Asso. Lacenscd Auto, Mfrs. 


combustion in, WM. Luckenbach....... 810,163 


Fuse, clectric safety, EL. Ogle - 809,978 
ARE MORE HEALTHFUL. Fuse, electric safety, C. W. Rhoades 


“2 g09/982 


‘ Game apparatus, EF. LL. Sackett 810,224 es _— 

Tell us what you want done, and we will;Game apparatus, 0. E. Pettee.. 810,299 

é m Game piece, Iv. L. Sackett...... 810,352 

send full particulars and estimate. Gas engine, Porter & Whiting............ 810,347 
Gas for railway teatlic an etne appa 
a ratus, utilizin iquefied, C. - Cole- 

Telephone 2854 Chelsea Pe iho 8 Fou cineumaiema ee ied 810,263 

: 809,967 


810,058 


VACUUM CLEANER CO. [Gti fanabie speed 


Glass articles, pre 
810,031 


Choice of Routes 
Brookfield .... ss oe i 
130 Ww. 18th St., New York. Glass drawing apparatus, J. A. Cham S.. 810,035 a a 
— |Glass, machine for automatically segregat- 
ing, measuring, and delivering molten, 
DI sy yOTS 


Glass manufacturin, 810,375 


ILO}FI Bo & Ts g Glass molding appé a 809,969 
Glass working mi 3 mOn1Oe VIA THE 


If you want to know how to make an Ice Governor, pressure, 
Boat, buy SCIENTIFIC AMERICAN SUPPLE- Governor, vacuum, R. $10,109 
MENT 1556. Complete working drawings Grain elevator and conveyor, Pe . 
«nd a thorough description are published. Wenzelmann & Overholt” $10,010 
Order from Gur newscealer ur from Muna Ee Grinding device, tool, Riddell & Mortensen. $10,381 ica Oo ] wau e e a n 
& Co., ro ys Grub puller, S. I. McGown .............6- 809,972 g 


HUTTE UIT ET ya Tey Povey Gum, article of chewing, B. A. Law ++ $10,210 . 
Gum form, carved, W. Broadbent.. .. $10,184 S Pp | R | 
: 810,046 t. au al way 


Gun barrel locking device, breakdown, 


ox... 
ADIUM HOULDE CE Gun, hammerles 1 R $10,162 
Gun sight, J. Klingenberg........... -- 810,156 
Gun sight, W. Braithwaite .............. 810,258 
Will Make Your Shoulders Square | I[arvester binders, shocking attachment for, 


The Overland Limited to San Francisco, via Omaha and 


ee and Your Lungs Strong Ve Calder eevee eee ee eee eee ees 810,186 | Ood man ki hires di F : : 
or We -GUARANTER IT Hat, ‘bathing, IF) 1.” Trerndon dilise es $09,947 gden, in less than three days. rom Union Station, 
Men, Hatchway cover, ship's, H. Burr .. $10,185 2 Chi d il 
Women The Radium Shoulder Brace will immediately |]Iay elevator, Rowland & Bache -. 809,984 1cago, 8.00 p- m. dally. 
‘aiid carrer eee AT ae vce Promotes deep Hay press, T. R. Wackworth...........0.. $10,275 
breathing. |] make your lungs strong, | pTont - conducting aterial, Muller é ‘ 
Children angure perfect earring wid goat health. th Se A ea earner Se Rane naL Care TT Tourist Sleepers to Los Angeles via the new San Pedro, 
ines and fits like & glove. Physi. | Heater, J. Silverberg ‘2 8095992 ees . . ; 
cama recommnendite Sultty eels | Utes, tivating, FB. HON s1oltda Los Angeles & Salt Lake Railroad, leave Union Station, 
dealers or sent by inail, prepaid, upon inge, KC. WD) 2 adore eds aaa ae 0,052 7 . 
receipt of pricce: Sateen, $1.00; | Hoisting device support, L. Greenky...... 810,274 Chicago, 6.05 Pp: m. daily. 
ils oe ater ee hing Hoisting mechanism safety device, W. 
drab, ‘ , give ches ‘ ; " P 7 
K, ieawure around body wider arms. | pongo eyenery So de Lally occ PEN eres Personally conducted tourist-car parties to Los Angeles and 
: Ti para eines Gittea pairtof our | Horseshoes, manufacture of, W. on 810,080 San Francisco, via Kansas City and Pueblo, leave Union 
bea tifally embroidered suspen- | [ose coupling, M. L. Scanlon, et _al..... ar es St i Chi 2 T d " Th da 
ders ins handsome box, sent pre- | Hose puller and wringer, J. A. Britton.... 810,259 n 2 F ’ n r s. 
paid, $1.00. Hose supporter, J. D. O'Brien......... ah S10.0TF auion, 1Cago, 10 5 Pp m ues ays anc urs ays 
Illinois Suspender Co. | Hydrocarbon burner, J. R. Boone -- 810,253 ‘ A e ‘s ™ ‘5 
Dept. K Hydrometer test jar, iF. “Storm ++ 810,361 Daily tourist sleeper, Chicago to San Francisco, with direct 
161 Market Street, Cuicaco, In. {Ice box, P. Ll. Wolfram........ 810,015 


connections to Los Angeles and Portland, leaves Union 


- -- | Insulating pipes, flanged joint 

46 heat, M. J. Loughman ............... 809,963 
T H E L EA D E R ‘<” Ironing board, D. Messer : -- $10,166 
. Jar closure fastener, 1°. Cantield .- 810,106 
1} H. P. Gasolene Auto-Marine Engine | Kettle, warming, HI. Stange... . $10,229 


Station, Chicago, 10.25 p.m. Route via Omaha, Ogden and 
Sacramento. 


a ds eee, Bas Key holder, RTI. Piper ....ss.s.... 2.2.2. 810,081 
Buill like a watch, Beautifully Finished. Accu. | po ; i es . . : : 
ately Constructed, Light, § - in 4 Kilns, preventing the formation of  scaf- ‘ 
rately, Constructed” Light, Strong, Ieliable iat EE Oc Rie ee 810,059 The Southwest Limited, leaving Union Station, Chicago, 


Noiseless in operation, Suitable for Ja a , 
from 15 to 19 feet in length. Price complete, | Kneading tray, W. ©. Black....... ++ 810,101 
$75 net, no discount, Thoroughly guaranteed. | Kraut cutter, O. I. Thompson, reissue.... 12,436 
Perfect Speed Control, Complete descriptive Cata- | Ladder and ironing table 

log upon application. Manufactureit by A. J. Alspach 


6.00 p. m. daily, makes direct connections with through 
trains to California in Union Station, Kansas City. 


combined — step, 
-. 809,926 


: Ladder appliance, adju 5 Porte 810,170 5 ae p F . 7 
CLAUDE SINTZ, Lamp. bracket, ‘electric, GC. Wright. 810,244 The Pioneer Limited, leaving Union Station, Chicago, 
] , 292 S. Front St., Grand Rapids, Mich. Lamp guard, E. C. Dickinson - 810,266 7 . a e a 
LEERY Lamp remover, replacer, and, cleaner, eres 6.30 p. m. daily, arrives St. Paul 7.25 a. m. and Minneapolis 
escen electric, Jo Ue un el 22 COD,I50 . . . . 
Electric Supplies and Novelties |1amp, vapor, 1 Seity -.- “1 810226 8.00 a. m., making direct connections with northern trans- 
t 200 pp. 7 fit’ = | Ta 3, ete, electri yitch for street Z * . Cc 
triewehavete Be eee TT He SOS cee cee cece, 810,357 continental trains for the Pacific Coast. 
onto eve ett teabed WORKS, Cleveland, O. Ura prance: Pierce fe ae eee .. $10,344 
e d's Head rt fe Electric N Ities, Sup- | Lifti u ‘parating wheel, ‘ aguin.. 810,066 * Bo $ a a 
plies, Books. We Undersell All, Want Agents. Littine ivi, doulle screw gulvels We. ie If you will state your destination, complete information 
OPES) sete dre co 005 ieee aleve so ea jan erie a rd fos 3 + 


regarding rates, routes and train service will be sent to you. 


Limb, artificial, IH. C. Wintermute.. ce 810,180 

GET MONEY-1 DID-GOT $30 { 27 Line’ fastener, D. W. Robbins....... -- 810,306 
In 2 weeks doing plating, writes M. L. Smith Linotype knife wiper, Iv. A. DPettit. -. 810,079 7 I s c 

of Pa (used small cure), Stork aa Smith did Linotype machine, D. S. Iennedy.. -» 810,153 California book for six cents postage. Folders free. 

that’s easy—hundreds already started—new ones Linotype machine, J. I. Saffery... - 810,173 

daily—money coming in—goods going out. People Liquids, means for controlling the 


everywhere ee ae watches; lewelry, W. Wadsworth ............ 810,237 
ete., for the “uray Plating Man. Loom brake mechanism, A. A. G ... 810,113 

lievaceutccd. tars ata atic Eiki Loom harness mechanism, R. Crompton... 809,933 F. A. M ] L LE R WwW. Ss. H OWELL 
metal plating, equalto new goods, lat» Loom picking motion, Crowther & Sykes.... 810,191 


est process, taught free quickly, ex. | lubricator, E. Dietz .........--...ses ee 810,194 General Passenger Agent General Eastern Agent 


perlence unnecessary, ali easy, Luna for holding the host, H. I. Nehr.... 810,217 


Soe a AT” secreta exposed. Own and Boas a Magazine, W. A. Sparks .........-.eee0e 810,310 
business st home or travelig all or part time that pays Mail bag catcher, J. I. Chester........... 810,322 
915 to 850 weekly—you can. Write today for new Orr Mail box, E..G. Seasholtz........ ... 810,089 Cc H I CA co N EW Yo R K 
sample, and hundreds letters from succesaful agents—free to all, Match, A. Swoboda .............. .+ 810,363 


Gray & Co., Plating Works, 41 iam! Bldg, Cincinnati | Measuring device, Raab & Wolfson........ 810,082 


faNuaRY 27, 1906. 


Scientific American 101 


Measuring electric resistances, apparatus for, 
S. Evershed 
Measuring instrument, s 
VAPlOYy die tras eis die Mae She Sse ota ree ts scateigns 
Measuring watts in electrical circuits, ap- 
paratus for, E. Wilson .............. 
Medicine glass, C. W. Hoffa .............. 
Melting and heating apparatus, portable, 
H. B. Nichols ......... cece eee ee eee 
Metal box beam, Sullivan & Renshaw...... 
Metal sheets, feed mechanism for, O. J. 
FODNSON  ceccecesccccssecsccccscvcecves 
Metal storing and conveying apparatus, 
liquid, C. von.Philp .............. é 
Metal turning apparatus, R. H. Steven 
Metal wheel making machine, E. Einfel 
Metal wheels, making, KE. Winfeldt.... 
Metals, working rolled, J. V. Culliney. 
Minerals, separating, KE. B. Kirby ..... 
Miter box and saw guide, 
Mooring device, W. D. Duncan * 
Mortising tool, F. K. Huber................ 
Motion, means for converting constant oscil- 
latory into rectilinear, Salzer & Walther 
Motor controller regulator, electric, P. A. 


WEY BI 9 aes 55 7s ia fase d cgay a nale epee rane,osS Caveyers 
Motor driven apparatus, stopping and start- 
ing device for, W. B. Manny.......... 


Motors, operating electric, A. C. Eastwood. 
Musical instrument player, mechanical, L. 


810,330 
810,235 


810,179 
809, 952 


810,073 
810,001 


810,152 


810,301 
809,997 
810,197 
810,198 


- 809,934 


809,959 


TD 810,175 
> 810,042 


809,954 
810,308 
810,240 


809,966 
810,269 


Uy. -JODES> oa siren iG Sess edit anu eee eee’ 810,057 
Napping machine, H. S. Greene .. «- 810,273 
Nut lock, H. R. Romberger.... 810,084 
Nut tapping machine, S. H. Hi 810,054 
Ore washing plant, F. Eggers ........ .- 810,196 
Orthopedic appliance for curing knock knees, 

ete., O. Semeleder ...........0.. eee eee 810,355 
Package, J. Herr ........... - 809,948 


Packing case, G. H. Leathers 


810,060 


Paper cabinet, J. W. Meaker.... 810,295 
Pedestal table, G. A. Davis ............. 810,265 
Pen, fountain, F. M. Kegrize....... . 810,284 
Pen, fountain, M. R. Crossman 810,327 
Phonograph repeating attachment, E. L. 

INTRON 9s Be teed Sos Dae ees Rares Aled Stele 810,018 
Photographic mask, P. A. Hillhouse........ 810,143 
Piano actions, damper lever flange for, W. 

Wee Me Call 55s 25 3 vce atnets traps ers ore Seo e tee 809,970 
Piano pedal guard, M. E. Clements. -. 810,325 
Piano repairer’s tool, S. M. King.......... 810,285 


Picture exhibiting apparatus, moving, N. 

BOWED sie.i.c cise eid 8s eaaeie's oo bss a ase ° 
Pile fabric, woven, M. J. Whittall. 8 
Pipe mold, drain or sewer, J. B. Hill 
Pipe wrench, J. H. Vinton 
Pipe wrench, L. V. Remion 


+ 809,981 


810,013 
810,276 
810,096 


- 810,304 


Pipe wrench, II. C. Barlow.... -. 810,365 
Planter, corn, A. J. Brown....... -- 810,103 
Plumber’s trap, J. kl’. MeCartney.. - 809,971 
Plumbing system, J. L. Fruin ..... -- 810,047 
Pneumatic cushion wheel, C. A. Lee........ 810,061 
Post and wire stretcher, combined, G. W. 

THOMAS. (5 a5 5 co 's,450300-3. 0:0 0's, oo > Robins Sjae ie eee 810,232 
Power press, J. E. Dobson .............64- 810,195 
Power transmission mechanism, J. H. 

THOMPSON: 1:6 are sere are chess Stes sears ee aes 810,176 
Precious. metals, apparatus for recovering, 

E. GOLVAN ieee: SAS. wees 809,939 
Printing and addressing machine, envelop, 


Printing machines, impression mechanism 
of cylinder, H. A. W. Wood 
Printing, photomechanical, J. W. 
Printing press delivery mechanism, C. i 
Swink. occa des Sei 3 Neate alee ies ts 


Printing press plate holder, H. A. Maley. 
Projectiles, indicating the trajectory of, J. 


809,957 
810,225 


-- 810,016 
- 809,955 


810,231 


810,051 
810,067 


B. Semple ...... cee ccceee cece ceeeeeee 809,988 
Propeller, A. T. Brown ..........cesceeoe 810,032 
Propeller shafts, protecting sleeve for screw, 

FL R. Cedervall ........ cece eee cee -- 810,187 
Pump, H. Beau ........ ee eee eee eee - 810,182 
Rail brake, emergency, P. O. Adams. -. 810,316 
Rail joint, Horner & Landis ............66 810,208 
Rail joints, device for use in the manufac- 

ture of, If. B. Nichols........ 810,074, 810,075 
Railway crossing, R. N. Walton .......... 810,178 


Railway signaling, 8S. D. Strohm .. 
Railway signaling apparatus, J. 
Railway tie, J. P. Lancaster 
Railway tie, E. T. Forrester . 
Railway tie, metallic, S. T. Ca 
Railway track crossings, automatic bell sig- 


nal for, L. Gaskins......... cece cece eee 
Railway track jack, J. Stewart.......... 
Railway traffic controlling apparatus, C. 
W. Coleman 2... ... cece cece cece ee eens 
Roasting furnace, 0. Hofmann 
Rope drum, T. S. Miller ..... 5 
Rotary engine, G. A. TL. Lind ....... 


Rotary explosion engine, P. Bartoletti 
Ruling device, D. P. Shankwiler.... 
Running gear, F. D. Lingenfelter... 
Sand washing machine, R. O. Bidwell . 
Sander, Simmons & Moore ........eeseeeee 
Sanding and polishing machine, D. T. Cle- 
MONS) oo S084 ol deseo y se eA Secale Sains 
Sash holder, A. A. Quick 
h lock, C. M. Evans 
h operating mechanism, 
window, J. Hi. Sheph 


-- 809,999 
« 810,011 


809,961 
810,200 
810,321 


810,112 
810,358 


810,262 


++ 809,953 
- 809,968 
-. 810,062 
+. 810,366 
-- 810,356 
+. 810,160 
+ 810,251 


810,309 
810,037 


« 810,302 


810.110 
810,242 
$09,990 


vmill carriage, C. G. Bonn 810,320 
Scaffold) bracket, folding, J.» VIC... 809,973 
Scale markings for rules, ete., Heysinger & 

nts ed eo sae se Gees ae 6 eee ohio ees 809,950 
Seraper. self-dumping., J. F. Mendenhall... 810,165 
Screen bin, mounted, E. S. Philips 810,219 
Seal, bottle, A. DL. Green ......... -- 810,334 
Sealer, envelop, L. 0. Stassart -. 810,093 
Seetional case, C. P. Byrnes....... -. 810,033 
Sewing machine, 0. D. Shaw .............. 809,989 
Sewing machine, buttonhole, H. C. Miller... 810,297 
Sewing machine feed regulating device, 

M.. HMemleby ii.c. os eia vie eed sie eiecs tie 6 809,945 
Sewing machine tables, cabinet work for, 

DUNG, sh cceers. cde 6 OS nase hareneyeitare 6S srece: 809,960 

Shade fixture, C. L. Hopkins .............. 810,279 


Shade roller and curtain pole support, J. 

TTerd  . cece ec cccc cence cere 
Sheep shearing le, A. Barth 
Sheet metal can, I. J. Marcuse 
Sheet metal elbows, manufacture of, 2 

Waner oo ccc cece cece rc enseecresecsees 
Shoulder and sleeve form, A. M. Grean. 
Shoulder form, A. M. Grean 


Show case, G. COC. Wright .......cc cece eeee 
Signaling system, party line, Poole & Tall. 
Skate, roller, BE. Petrini ...........eee eee 
Slag, saving metal values from, C. M. 

AMON © 3.8.58 ise: oh Sea re Sale avaiere disterovadaieie at a'e alae 
Small arm, G. Daninger ..............000- 


Smelting furnace, duplex, R. Lindemann.. 
Soap molding machine, I. Daum 
Spool holder, J. W. Meaker ........... 


Springless lock, H. K. 
Spur, B. G. Gilbough ........ 


810,142 
810,181 
810,211 


> 810,155 
«- 810,333 
+ 810,332 


810,243 
810346 
809,980 


810,364 


810,192 |. 


810,063 
810,193 


«- 810,292 
- 810,048 


810,340 


- 810,049 


Square, folding, E. L. 810,188 
Stamp damping and affixing apparatus, ad- 

hesive, B. C. A. Vorster.............. 810,236 
Stamp mills, automatic safet t 

for, J. C. H. Vaught ... .. 810,006 
Stand or table, J. W. Meaker -- 810,296 
Starch, making, W. F. Rudel .. -. 810,086 
Steam boiler, A. Parfitt ..... -. 810,078 
Stereopticon, G. Kleine -» 810,339 
‘Stock tank, P. Kennedy .........ceeeeeeee 809,958 


Stocking and manufacturing same, M. Thus 
Stopper retaining and extracting device, W. 


810,095 


I. Gallagher ........... ccc cece re ccces 810,331 
Store service apparatus, G. Staib. -. 810,092 
Storm top, W. A. Hunter ............... 810,151 
Street cleaning apparatus, N. St. Peter, Jr. 810,362 
Sugar machine, O. B. Barth............66. 810,250 
Swivel, hydraulic, J. A. Wiggs, Jr.... «- 810,315 
Switch operating device, W. A. Chun...... 810,323 
Table. See Pedestal table. 

Table, O. E. Pettee ........ cece eeeee eeee 810,378 
Tap, collapsible, W. A. Leonard.......... 810,289 
Telephone party line system, Hall & Poole, 
810,335, 810,345 
Telephone switchboards, lamp Jack for, S. 

A.” Be@ylan), 95 6 é'o% 6 sieidis ace ose elas ee bie 810,367 
Telephone system, iintercommunication, R. 

My. BR@Ard 96 is6ccies 036 wis. 0 ia :avdie dra ia 8-00 86 See 809,929 
Thresher feeding attachment, Walberg & 

MCA PENUR «32 Sesto id's eS Ce Nee sleds eisai ake 810,239 
Tickets, machine for producing printed rail- 

way, G. Lange ......cccc cece eee ccecces 810,158 
Tie plate, J. M. SellerS ......c...eeeee eee 809,987 


| 


Juice For Your Batter 


Why not enerate your own “ juice” for 
your own batteries? You can do it with an 
Apple Automatic Battery Charger. Easily 
fm attached to any automobile or gas engine. 
Requires no attention. Generates a steady, 
strong current enough to keep your batteries i ‘ 
always charged and to kee three lights run- a 

ning besides. See us at N. Y. ‘and Chicago Automatic 
Auto Shows. Write Lhe Dayton Electrical Battery ~ 
Mfg. Co., 98 Beaver Bldg., Dayton, Ohio, Charger 


[ l Mor.on’s $5 Divine Faucet Water Motor for a limited 
tine, $4.50, complete. Guaranteed, Attached to any 


i faucet. For polishing, sharpening and grinding. Runs 
To prove the Efficiency of fence eins of Hight nlachines Ike hing and 


sewing inachines. Largest and most powerful 

water motor. Outfit includes emery wheel, 

buffing wheel, wooden pulley and polishing 

aterial, Money refunded if uot satistactory— 

2 nove C. 0. D. Order now or write immediatel: 

y for free booklet. MORTON MFG. COMPANY, 
Dept. (, 180 Fulton Street, New York. 


“Economo” Emery Wheel Dresser! Ay AUTOMOBILE FOR $250: 
UW 


to Sore Throat Sufferers, I will send 
One 25 Cent Bottle Free 
to everyone sending me this adver- 
tisement with Io cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 
gists. Good until March, 1906. 


Ce hacia 


Dept. U, 63 Prince Street, New York 


SIZE 12 EN. Made of au abrasive The ‘‘ Success” 


1 hard : 

Seow) Hack Diamond. Will Automobile Buggy 
true or shape any eee what thou: 

” wheels except the ver: ve 
Economo “Combination” Dresser jij" Tis comnina. P been waiting for, 
fai, tion” is a roughin; AY) It occupies a dis- 
smipy permit fait i ae tool laced in one en ms 2 tinctive place in 
OE cone wend -_ — the automobile 
ame OS GE Sei idle hn tied 4 world. A light, 
Sent on approxal: strong, steel tired 
ranabout, built on 


INTERNATIONAL SPECIALTY CO., 860 Holden Ave., Detroit, Mich. 
the buggy prin- 


- : ciple with 2-horse 
SENSITIVE LABORATORY BALANCE. | power gasoline motor. Rune 100 miles on 1 gallon 
By N. Monroe Hopkins. This “built-up” laboratory | of gasoline. Speed from 4 to 18 miles per hour. 
balance will weigh up to one Round and will turn with a} Travels over any kind of road and is a good 
quarter of a pos! ge stamp. The balance can be made | hill climber. No complicated parts to get out of 
by any amateur skilled in the use of tools, audit will] order. The ** SUCCESS”? is absolutely Safe. 
work as well as a $125 balance. The article is accom- | Durable and Practical. It will pay you to inves- 


panied by detailed working drawings showing various 
stages of the work. This article is contained in Sc1en- | i88te its merits. Write today for descriptive 


TIKIC AMERICAN SUPPLEMENT, No. 1184. Price 10) literature, terme, etc. Address 
gents Kor sale by MUxN & Oo. dl Broadway, New 4 SUCCESS” AUTOMOBILE MFG. CO. 
2% or ity. or any bookseller or newsdealer. 
G32 DE BALIVIERE AVENUE 2 
The WONDER DYNAMO-MOTOR hi Bekcastiai esis 


Most Complete Little Machine Made| “EZ NRICKS MAGNETO (RELIABLE MARINE ENGINES 

Fires Your Gas or Gasoline Engine 

Without the aid of batteries. It is bet- Reliability under all condi- 

ter and more durable than any Dynamo. tions is the jcharacteristic of 

Its Governor regulates the speed regardless the “Lamb” Engines. Sizes 
of speed of flywheel. Ita Governor from 1g to 100 H. P. in stock. 

adjusts to im erfect flywheels. The Write ror catalogue. 

ark does not burn the contacts of TERRY & CO. 
the engine. Fully guaranteed. Managers ee and Foreign 
rancl 


HENRICKS NOVELTY CO. : 
131 S. Capital Ave. oa Cramer Ste 
Indianapolis, Ind. 


Cr hoy 
CN AS 
(i 
[Sas 


Lights lamps, runs motors, decomposes 
water, etc. Output twelve watts, wound 
for any voltage up to ten. Has laminated 
armature, making the most efficient little 
motor of its Kind on the market. Will 
run on 110 volt circuit. Weight, 4 lbs. 
Height, 5 inches, Send stamp for cata- 
logue. Agents wanted everywhere. 


THE R. M. CORNWELL CO. 


406 South Salina Street, SYRACUSE, N. Y., U.S. A. 
1132 Park Row Building, New York 


Everything for Boat & Engiue 


“Is there an honest 
man among us? If 
there is throw him out. 
He’s a spy.” 


‘*A life insurance man 
is no mere money maker. 
He’s on’y a life insur- 
ance man on th’ side. 
Most iv his time he 
puts in as a philan- 


thropist, a missionary, 
a pathrite, or an affec- 
tionate son.” 


“A Frenchman or an 
Emglishman cleans 
house be sprinklin’ th’ 
walls with cologne, but 
we chop a hole in th’ 
flure an’ pour in a kag 
iv chloride iv lime.” 


Drawn by 
Charles Dana Gibson 


COPYRIGHT 1902 
BY COLLIERS WEEKLY 


MR. DOOLEY 


who mixes much subtle humor with his typical Irish 
sincerity, is again passing comment on topics of the 
day. His articles are ripe with present-day philoso- 
phy, and will appeal to every laughter-loving' citizen. 
They are to be found in Collier’s—and nowhere else. 


1. On the LifeInsurance Investigation. Nov. 4 
2. On Business and Political Honesty. Nov.18 
3. On National Housecleaning. . . . . Dec.16 


THE FOURTH OF THE SERIES NOW ON SALE 
In the January 27 Issue of 


Colliers 


THE NATIONAL WEEKLY 


AT ALL NEWS STANDS. TEN CENTS 


102 


Our Guarantee 


Bank 


We will send you by 
prepaid express, an 
Evans Vacuum Cap, to 
use sixty days, and if 
you do not cultivate a 
J sufficient growth of 
hair within thistimetoconvince you that this method 
is effective, simply notify the Jefferson Bank of St- 
Louis, and they will return the price of the Cap to you. 

The Cap is used a few minutes each day, and 
even one application produces a pleasant, tingling 
sensation, which denotes the presence of new life in 
the scalp and which cannot be obtained by any other 
means. Where the life principle has not become 
extinct, this method of stimulation will usually de- 
velop a growth of hair about an inch in length, 
within the trial period. 

A series of letters from a number of people, giving 
their experience with the Evans Vacuum Cap, ap- 
pears in this month’s “ Metropolitan”? and “ Every- 
body's’? magazine, and we will send copy of these 
letters, together with an illustrated book, to anyone 
interested, 

We have no agents or traveling representatives, 
All orders for our invention come through the Jeffer- 
son Bank and each customer is protected by guarantee 
yssued bythe Bank. For further information address 


EVANS VACUUM CAP CO. 
112 Fullerton Bldg., St. Louis, Mo. 


Turn It Upside Down 


and it won’t spill. The only non-liquid storage 
battery on the market and the only one of its 
kind in the world. Linpossibiiity for plates to 
bend or short-circuit, as electrolyte is of solid 
consistency. Can be recharged like the wet 
storage battery as often as desired. Suitable 
for every gas and gasoline ignition, Shipped 
fully charged to any part ot the world, Write 
for descriptive pamphlet and trade prices, 


THE ROYAL BATTERY CO. 
143 Chambers St., New York City 


The Way to be a Thinke 


All the world’s | Candies 
prizes are captured by those who have seasoned 
their energy with the spice of originality—and 
originality means the habit of clear and fresh 


is to get in touch with thinkers, 


thinking. 
to fall into mental ruts, to go plodding on year 
after year, in the same track, to do things with- 
out knowing precisely why. The way to keep 
alive, the way to be original, the way to be a 
success, is to talk with brainy people and to read 
books that make you think. ‘That’s the reason 


Even the best of us have a tendency 


The New Science Library 


is a cure for mental paralysis. It contains the best work of 
Darwin, Huxley, Spencer, Tyndall, and great leaders of 
modern thought. It will tell you what the famous Darwinian 
theory is; bow the planets are weighed and their motions 
charted; what radium is; how liquid air is made and used— 
and ten thousand other interesting things. It is a work to be 
read and enjoyed, for it is written in a clear aud interesting 
style—not abstruse or technical, The work consists of sixteen 
superb volumes, bandsomely printed and bound. 


FREE—84-Page Book 


If you mail us the coupon below at once, we will send full 
information about the New Science Library, and how you may 
get it at half price and on the Individual Payment Plan, by 
means of which you can arrange the payments to suit yonrself. 

At the same time we will send you a copy of our handsome 
84-page book, “Some Wonders of Science.’? This book, 
containing articles by Thomas H. Huxley, E, B. Tylor, R. A. 
Proctor, and Ray Stannard Baker, is so bright and interesting 
that you will read it from cover to cover, and when you have 
read it you will wonder how you ever could have thought 
science dry and dull. Each copy is beautifully illustrated and 
printed. As long as the edition lasts, we will exchange a copy 
of it for the coupon printed at the bottom of this advertisement. 


PUBLIC OPINION BOOK CLUB 
44-60 East 23d St., New York 


Sci. Am. 1-27 EXCHANGE COUPON 


Good for one complimentary copy of “Some Wonders of 
Science,” if mailed at once to Public Opinion Book Club, 44-60 
East 13d Street, New York. 


NAME. 


STREET. 


CITY AND STATE 


We will send at the same tie full 
Science Library and our introductory Half-Price Offer. 


articulars of our New 


HAIR 


Backed by the |.,.070 "mee. 


Scientific American 


JANUARY 27, 1906. 


Tile molding machine, A. Glenn 
Time recording apparatus, W. 
: Tire and other valves, G. H. 


|Tool holder, P. Il. Robinson... 
Tool holding and adjusting device Ir W. 
Waite: tien eee Sortie Siac oe wees Mae ee ate 
Toy or educational device, F. Hornby..... 
Trigger) mechanism for small arms, S. 
Purudija- 3 cecse ce athe ele, sles weet é 
@rolley harp and shoe for elect 
MMi @Rs TP. oot Ae etek 
self-lubricating, Kramer & 
BRP LE > 72d sheses Sie seca chads Sco Sia. machi bea hale ateeva 
Truck, vehicle, W. N. Springer 
Trunk lock, J. A. Horne ......... 
Trunk, wardrobe, T. J.) Hamilton. 
Tubes, apparatus for reducing the 
M. Wikstrom : 
Turbine engine, G. C. E. de Bonnechose... 


Type distributing mechanism, HI. C. Hensel 

Type wheel alinement, C. A. Bennett...... 

Typewriting machine, C. Id. Pe 

Typewriting machine, J. A. Ilage 

Typewriting machine, B.C. Stickney, 
$10,359, 

Typewriting machine, stenographic, C. Ey 

Keel 
Union, W. Cooper 
V-block, R. Blazej_..... cee cece eee 


Valve bag, A. M. Bates . 


Valve bag, J. Rogers .......... 
Valve, engine, R. C. Holman ..... 
Valve for blowing engines, ete. 


land 


Valve, pop si 


Valve removing apparatus, M. A. Ne 
Valve, steam, J. D. & FE. N. <Austin...... 
Vehicle, dumping, J. Cronin ...... 
Vehicle, motor, If. M. Pope ......... 


Vehicle platform, Reynolds & Gronau. 
Vehicle recoil check, Hl. A. Ilouse 
Vehicle, somersaulting, J. & E. Ravel. 
Vehicle spring gear, C. A. Hennicke.. 


Vehicle steering knuckle, J. O. Haa - $10,372 
Vehicle step, J. Erret ...... 00... cee ee ee ee $10,199 | 
Vehicles, frictional retarding means for 

spring, J. M. M. Truffault, reissue.... 12,437 
Vertical boiler, T. Suzuki ................. 810,002 
Wagon, dump.rg, F. Bloomingdale ~ $10,028 
Wagon, dumping, D. M. Rowe.... 810,085 
Warp tension, KE. Renz 810,305 
Water closet flush pipe, C. H. Moore. «- 810,070 
Water conductor, G. Glockler a2 - 809,941 


Weather board gage, L. C. 
Weeder and harrow, combined, T. J. 
Well boring apparatus, A. 


King. . 
Kx. Wallen, Sr.. 


Wheel, G. IL. Hinsch $10,337 
Window lock, Etzenhouser Mor weeeeee 810,085 
Wire stretcher, Herrmann & Schwaner. - $09,949 
Wire stretcher, L. Swank ............-.-- 810,003 
Wiring or beading, collapsible die for, L. 

Bauroth: | ders k we seas oe wees 810,023 
Wrapping machine, package, Tierney & 

WUNCK ob oesictes so hala 3a 3 ial Fis 8a ew 2 oe biae 810,005 
Wrench. See Pipe wrench. 

Wrench, M. M. Le May ...ccccccccccvcece 810,288 
Wrench and analogous article, O. A. Lane. 809,962 
DESIGNS. 

Bottle, S. O. Carruthers ..............e eee 37,787 
Card back, playing, S. N. Barker.......... 37,789 
Card case or similar article, A. Schickering. 37,788 


Spoons, forks, or similar articles, handle for, 
W. C. Codman 


TRADE MARKS 


Bagging, jute, Ludlow Manfg. Associates, 
48,995 to 
Bags, seamless woven, Stark Mills ........ 
Baking powder, Price Baking Powder Co.... 
Baking powder, cream of tartar, and baking 
soda, Io. R. Durkee & Co. 
Bed bottoms and bedsteads, National Spring 
Bed Co. 
Beef juice, Bovinine Company 
Beer and bottled beer, 
Brewing Co. 
Beer, lager, Christian Feigenspan 


lager, Terre : Haute 


Biscuits, Griggs, Cooper & Co......... 

Biscuits and crackers, A. Exton & Co... 
Bitters, A. Zanmatti & Co................- 

Boots and shoes, boys’ leather, 
Wabel & Co. wo. cc cece ccc eect ween eee 

Boots and shoes made of_ leather 
eanvas, V. K. and A. H. Jones Co...... 
Boots, shoes, and slippers made of leather, 
Wingo, Ellett & Crump Shoe Co....... 
Brushes, John L. Whiting & Son Co...... 
Butterin or oleomargarin, Braun & Fitts, 
48,908, 48,980 to 
of all kinds, J. G. McDonald 
Candy. CO. cris sass, dete bo sss De a SAGO Tos 
Candy, Bradley Smith & Co................ 
Canned or preserved fruits and vegetables, 
C. W. Baker & Sons 2... .. cc cee ee eee 
Canned soups, E. Il. King ............0065 
Car Couplings, automatic, MeConw & Tor- 
Oy (GOL yelan Seated Je ia aeineeid Saris 


United States Playing Card 
10. 48,864 to 
Catamenial bandages, Borated Specialty Co. 
Cement, Portland, natural-rock, and i 

proved, American Cement Co. 
Checks, bank, Levey Bros. & Co... 
Chocolate and cocoa, TT. J. Damon........ 


Cigars, Havana Commercial Co. . 

Cig iH. TT. Offterdinger 

Cigars, S. S. Pierce Co. wiatidhe ete aye 

Cleaning and polishing preparations, Z 
Schulz Jun. Aktiengesellschaft. 48,779, 

Cleaning compound, J. I Whitman........ 

Cleaning, polishing, and preserving prepara- 
tions, Fritz Schulz Jun. <Aktiengesell- 
BCDALC. asec a Pa eate oe da Pais 

Clocks, Spaulding & Co. 

Cocktails, SS. Hochstadter 

Coffee, Meyer Brothers Coffee and Spice Co. 

Coffee, Brownell & Field Co................ 

Coffee, Meyer Brothers Coffee and Spice Co., 

49,001, 

Corsets, Abraham & Straus ............... 

Counter shafts and appurtenances thereto, 
Mossberg Wrench Co. ........eees eee 

Cowhide, oak tanned, Kullman, Salz & Co.. 

Cream for the complexion and wrinkle 
lotion, Artesia Cream CO. ...eeee ee eee 

Cure of horse ailments, preparation for the, 
Dyer Remedy Co. ....... cece ewww eens 

Dog blankets, J. A. Davis ............20- 

Dress shields, I. B. Kleinert Rubber Co.... 


Emollient and medicinal preparation, T. FE. 
Carpenter 


Explosive engines, internal combustion mo- 
tors, gas and gasolene engines, C. H. A. 
Dissinger .& Bro. osceeaes He Ak ke woe 

Eye, wash for treatment of affections of 
the, W. C. Lehmann ..............065 

Flour, mixed winter and spring wheat, J. 
Charles : . 

Flour, wheat, / 50. 

Flour, wheat, Hezel Milling Co. ........... 

Flour, wheat, Pillsbury-Washburn Flour 


MAIS: “COL. -:3'o554-6 8. 664 acd ho ae Sieg oS S 
Flour, wheat. Threefoot Bros. & Co 
Food for birds and fowls, seeds and prepared 

sixtures of seeds for, IX. R. Durkee & 


Oe a isting Me Sao Mead ceive ateyle ala lovo ne ao tans aeons, 
Forges, blowers, and twyer irons, Patter- 

son, Gottfried & Hunter ............. 
Fruit presses, Henis Fruit Press Co...... 
Fruits, dried and evaporated, Griffin & Skel- 

ley Cj Shine sh osiose cetera. ee 
Garters, A. Stein & Co. .. 
Gin, Dr. C. Bouviers Specialty Co........ 
Gloves and mittens, yellow horse — hide, 


Bouton and Germain Co. 
Grinding and polishing 
Gottfried & Hunter 


head 


Hair, preparation for the remov 
fluous, M. M. Cusic. ..........00..e eee 
_Hair remedy, W. G. Geety ........cceee 


- 810,177 


.. 810,091 
+» 810,147 
+ 810,203 


+» 809,979 
+ 810,202 


- 810,190 
- 810,319 
» 810,318 
- 810,349 | 


. 810,216 
1) 810,215 
2. 810,264 
1) 310/222 


1) 10/282 
+ 810,308 


t. $10.111 
> 09/928 


809,940 | 


- SLO,3TO i 


809.986 | 
$10,307 : 
810,238 
810,148 


810,069 
810,157 


810,241 
810,252 
810,205 
810,024 


810,360 
810,209 | 


$10,055 


810,201 
810,248 
810,379 


810,246 
810,154 
810,097 


37,786 


49,000 
49,007 
49,006 


48,921 


48,832 
48,863 


48,943 | 
48,846 


48,809 
48,853 | 
48,851 | 
48,971 | 


48,838 
48,835 


48,839 
48,820 


48,982 


48,927 
48,945 , 


| 
48,978 
48,904 | 


48,958 | 


48,895 | 
48'810 - 


48.774 | 
481824 
48,919 


48,923 
48,788 
48,803 | 
48,830 | 


48,817 
48,812 


48,778 
48,806 | 
48,819 
48,932 
48,977 


49,002 
48,973 


48,959 
48,821 


48,862 
48,922 
48,984 
48,993 
48,845 


48,920 
48,860 
48,983 


48,975 
48,992 


49,005 
49,009 


48,985 


48,987 to 48,989 


48,847 
48,924 


axel” 
AUTOMOBILE 


is the faithful product of a doctrine 
which all knowing ones acknowledge 
is common sense. 


If you would have ‘‘ Pride Satisfaction ”’ 
rather than ‘‘Ride Satisfaction’’ pay 
$4,000 to $20,000 for an automobile 
—it’s fashionable. 


But, if you want a reliable, 
good-mannered, durable, 
economical] motor car that will 


‘give you “ride satisfaction” 365 


days out of the year, get a Maxwell. 


16-20 H. P. 10 H. P. 
TOURING CAR TOURABOUT 
$1,450 $780 


Send for Catalogue 


Maxwell- Briscoe Motor Co. 
TARRYTOWN, N. Y. 
PAWTUCKET 
Branches in all large cities 


CHICAGO 


You need this knife on 
your automobile, in the 
shop and in your home. 


A Veritable Pocket 
Too\ Chest 
9 Troo.s in 1 
The Wonder of the Age 


Built as substantially as a locomotive. 
Weighs no more than an ordinary three blade 
pocket knife. Stag horn handle. In addition to 
the blade, which is made from 85 carbon cutler’s 
steel, contains the following tool 
1, Lea Puneh 5, Alligator Wrench } 
2, Swedging Awl 6, Hoof Hook 
3, Wire Cutter 7, Serew Driver 
4, Wire Pliers 8, Screw Bit 
Cuts barbed fence wire as easily as an ordinary’ 2-inch plier. Hoof 
hook is of great value as a packing hook around the engine. The tools 
are needed almost every day, and in tinkering around your home the knife 
will bean mvaluable pocket companion. AGENTS WANTED 
Remit $1.25 for sample to-day. Your money back if not satisfled. 
This Knife for an Inventor or in a Model Shop is a Genuine Luxury 
DEVINE SPECIALTY CO. 
88 Baldwin Building INDIANAPOLIS, IND. 
Rererence: Columbia National Bank. 


fofitable Poultry Raising 


is made easy ifyouuse the new 1906-Pattern 


Standard CYPHERS Incubator 
guaranteed to hatch more and healthier chicks than any 
other. 90 Days Trial. Poultry Guide (228 pages) Free 
if you mention this journal and give addresses of two 
geighbors interested in poultry. Write nearestoffice. 

CYPHERS INCUBATOR CO., Buffalo, N. Y. 
Boston, Chicago, Now York, Kansas City orSan Francisco. 


KRLIP-KLIP 


ee DUO 39 
MANICURE- 
CicAR CUTTER 


A blade for each 
purpose, 


25e By Mail 


A Perfect manicure. ASanitary Cigar Cutter. 
Klip-Klip “ Duo” (two in one) hasa 
sharp steel clip, file and. cleaner. 
Keeps the nails in perfect condition. 
Alsoa separate blade which cuts cigars 
quick and clean, It issanitary. Phy- 
sicians say everyone should use his 
own cigar cutter. It is light, compact 
and handsomely finished and sells at 
sight. Twocombined for one price. 
At all dealers or mailed upon receipt 
of 25c. The ‘‘original” German silver 
Klip-Klip (manicure only)-same price. 
Your money back if you want it. 
MANUFACTURED ONLY BY THE 


KLIP-KLIP COMPANY 


666 Clinton Ave., S., Rochester, N.Y. 


Mound City Dishwasher 


The Only Scientifically Constructed 
Dishwasher on the Market 


_.No More Drudger: 
Dish washIng Made Easy 
Was hes all kinds ot dishes, 
glass and silverware. Can be 
used on gas, oil. wood or coal 
stove. Family size will wash 20 
to 30 assorted pieces at one time. 
There is more popular demand 
for a cheap, practical and dura- 
ble Dishwasher than any article 
that can be mentioned. Every 
lady wantgone. Agents wanted 
ur agents, both men and 
women, are making Big Money. 
Secure the agency tor this won- 
derful seller in your territory. 
Agents wanted ‘n all foreign 
countries, Send at once for 
testimonials, full particulars 
and prices. 


Mound City Dishwasher Co., 3685 Laclede Ave., St. Louis, Mo. 


WE L L DRILLING 


Over 70 sizes and styles, for drilling either deep ar 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 


Rech dhe che che dhe cic dhe di coco cco do do do doc do de doch oo 


12mo. 


and caves. 


bridge, are described. 


contents sent on request. 


361 Broadway 
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The 


American Boy 


A. RUSSELL BOND 


320 Pages. 
Price $2.00 Postpaid 


HIS is a story of outdoor boy life, suggesting 

a large number of diversions which.» aside 
from affording entertainment, will stimulate 
in boys the creative spirit. 
complete practical instructions are given for 
building the various articles. 


q The needs of the boy camper are supplied by the direc- 
tions for making tramping outfits, sleeping bags and tents ; 
also such other shelters as tree houses, straw huts, log cabins 


The winter diversions include instructions for making six 
kinds of skate sails and eight kinds of snow shoes and skis, 
besides ice boats, scooters, sledges, toboggans and a peculiar 
Swedish contrivance called a “ 


q Among the more instructive subjects covered are survey= 
ing, Wigwagging, heliographing and bridge building, in which 


six different kinds of bridges, including a simple cantilever 


@ In addition to these, the book contains a large number of 
miscellaneous devices, such as scows, canoes, land yachts, 
windmills, water wheels and the like. 


MUNN & COMPANY 


PUBLISHERS OF 
“SCIENTIFIC AMERICAN" 


Just Published 


Scientific 


By 


340 Illustrations. 


In each instance 


renn wolf. . 


A complete table of 


PE PE SS PP PP SS PP SPs PPP PS PPE PPP PSE 


New York City 


ee 


January 27, 1906. 


Scientific American 


An Up-to-date Catalogue of Chemical Technology 


Just READY 


ta A Classified Catalogue of Books on Chemical Tech- 
nelogy and General Chemistry arranged under the following 
heads: Acids, Alkulies, and Salts; Beverages, Brewing, 
Cider, Distillation, Fermentation. iguars, Preserving, 
Vinegar, Wine; Brick, Ceramics, Glass, Porcelain, Pottery; 
Cement and Uoncrete; India Rubber, Gutta Percha, Glue 
Ink; Leather Manufacture; Oils, Fats, Waxes, Paints and 
Varnishes ; Paper Manufacture, Fibres ; Perfumery; Soap 
and Candles; Sugar, Starch; Flour, Baking, Bread, Con- 
Fectionery ; General Reference and Receipt Books. Gen- 
eral Chemistry, Chemical Arithmetic, Calculation, Tables, 
etc.; Chemical Analysis; Inorganic Chemistry; Organic 
Chemistry ; Electro-Chemistry ; Addenda; sent free to any 
one in any part of the world who will send his address. 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers and Importers 
810 Walnut St., Philadelphia, Pa., U.S. A. 


SYS 


FOR BUSINESS MEN 


‘THis BOOK of over 200 pages 

(5 “2 x 8) contains complete 
working plans of more practical 
systems than were ever before 
condensed into the same space. 
The simple time-saving confusion- 
preventing ideas, which hundreds 
of successful business and profes- 
sional men have found practical 
by actual test, are here clearly 


described and illustrated in every THIS BOOK 
detail. For months the experts 

of “The Business Man’s Maga- FREE TO 
zine’? have been gathering the SUBSCRIBERS 


information contained in this book, 

They have inspected the systems of the most progressive manufac- 
turers, wholesalers, mail order houses, professional men, and 
public service corporations; they have clipped the best system 
articles in business periodicals. From this vast store of brains 
they have selected those systems proved best by test; these they 
have boiled down that you may have, ready for instant use, the 
simple systems that will make your every effort more productive 
—that will economize your time. 


We will give you a copy of the book with your 
subscription to 


The Business Man’s Magazine 


The Book-Keeper 


The magazine that contains 
more practical business ideas than 
any other magazine in the world. 
Every issue is filked with money- 
making—money-saving—ideas for 
every business Its 
tributors are successful business 
men who tell you of the methods 
that have helped to make them 
successful. For more than seven- 
teen years it has helped to create 


BUSINESS MAN'S|| 
~ MAGAZINE - 


THE BOOK- KEEPER 


man. con- 


Advertising 
Salesmanship 
Accounting 
Business Systems 
Shorthand 


f 

“ Business Law | 
| Factory Organiza- 

t a higher standard in business me- 

thods, more economical ways of 

doing your every-day work. 

Regular departments in *‘The Business Man’s Magazine”’— 

each one edited by a specialist—in addition to the special articles 

which describe the systems used by the leaders in every line— 

are departments devoted to Advertising— Salesmanship—Account- 

ing—Business Systems—Shorthand—Business Law—Factory Or- 

ganization. The entire field of business is covered—not a 

department is neglected—there is not a man in business who 

cannot gain many ideas of value in his own business froma 


year’s issues. 

Take this ad. to your newsdealer, or send us $1.00 fora 
year’s subscription to “‘The Business Man’s Magazine,’ men- 
tion this paper, and we will give you a copy of the book *’Tabloid 
Systems.’ 

Add 60 cents for Foreign Postage. 


The Book-Keeper Publishing Co., Ltd. 
24 W. Fort Street, Detroit, Mich. 
FORGET IT 


IVE U ID AND USE 
WEED'S TIRE GRIPS 


Positively Stops Slipping or Skidding 
They Make Bad Roads Good 


= Send for Booklet *S” 


WEED CHAIN TIRE GRIP COMPANY 
28 Moore St., New York City 


You USE GRINDSTONES ? 


Uf so we can suppiy you. Ali sizes 
4 mounted and unmounted. always 
keptin stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. Send for catalogue *T” 


+ The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland. 0. 


\ SqpeSTORE NOW 


60 YEARS’ 
EXPERIENCE 


Trave Marks 
DESIGNS 
CopyRIGHTs &c. 

Anyone sending a sketch and Sescription may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica. 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 


special notice, without charge, in the 


Scientific American, 


A handsomely fllustrated weekly. Largest cir- 
enulation of any scientific journal. Terms, $3 a 
year: four months, $1. Sold by all newsdealers, 


MUNN & Cp,3¢18ro2uay, New York 


Brench Office. 626 F St.. Washington, D.C. 


Hats. straw, Brigham Hopkins Co........ 48,976 
Hones, sharpening stones, and = sharpening 
wheels, r Bs ASWATY 5 os 22 are ccna s 48,808 
Ay lor & Co 48,915 
Sons ....6 48,941 
ting fluids of all kinds, writ- 

g, Carter’s Ink Co. .. stat aye » 48,947 
Insecticide. Ik. M. Eeeles 48,850 
Jacks, Duff Manufacturing Co............. 48,949 
Jewelry, certain named, Phoenix Jewelry Co. 48,804 
Knit hosiery and underwear, M. & C. Mayer 48.929 
Knit underwear, Northwestern Knitting Co. 49,004 
Knives and razors, pocket, A. Kastor & 

Bre 0 vie Jape Ba haaniditeceie tse oa pices a 48,928 
Lamps, lanterns, and ts thereof, Ir. 

Stubgen & Co. ..... - 48,807 
Leather, buffed, TP. Reilly 48,828 
Leather, calfskins, and 

patent, C. Ileyl ...... 48,818 
Leather for the uppers of shoes, Robert IL 

Foerderer ............6- 48,829 
Leather goods, certain named, 

Bes SONS otis Voeciaia: vie ae Tasca was ove ed a ewe 48,912 


Leather polishing, cleaning, and 
preparations, Fritz Schulz Jun. Ak 
sellschaft 


Leather, tanned, d Mo ees 48,823 
Liniment, Vz Vieet-Manstield) Drug Co.... 48,904 
Macaroni, spaghetti, vermicelli, and noodles, 

Anger Baking Co. ...... 2.0... eee eee 48,843 
Medical preparation of sarsay Gerstle 

DMeGICING COs. his cries iis a td alee Aes wraata 48,925 
Medicated blackberry brandy, V Vieet- 

Mansfield Drug Co. ...............---- 48,836 
Medicinal and chemical preparations, Dr. D. 

ayne & Son 4S to 48,857 
Medicinal pr Ameri- 

ean Medic 3 vee. 48,844 
Medicinal preparations, Warner & 

‘o. 48.896 to 48,899 
Medicine or remedy vases of the kid- 

neys and bladder, Van Vicet-Manstield 

Wr pesCos, okie tae seis eas sie Laer S45 ayes, Saks 48,901 
Medicine, proprietary, Dr. Kilmer & Co., 

48,790, 48.792 to 48,796 
Medicine, worm, Curtis and Brown Manufac- 

tuting COs. 5S eae eee ee eee ee 48,918 
Medicines, certain proprietary, Dr. Kilmer 

QO eid sorya ea 332 48,789 
Milk, condensed, St. 48,942 
Molasses, Eastern Refining Co ........ ..- 48,950 
Nets, silk hair, A. II. Woolley & Co 48,970 
Oil, castor, Baker Castor Oil Co........... 48,944 
Oils, petroleum burning, Gulf Refining Co., 

48,782 to 48,786 
Oils, petroleum lubricating, Gulf Retining 

COs. ae auatia cis eosin Ore aia are drdailererne ea aieiss-« 2 48,787 
Ointinent, Dr. Kilmer & Co, . 48,791 
Ointments, National Food Co... 48,935 
Olives, C. Gulden ............. ax 48,990 
Ornaments, metal, C. F. Rumpp & Son 48,913 
Paint, liquid, Natural Liquid Paint Co...... 48,802 
Paints, varnishes, colors, fillers, surfacers, 

stains, and enamels, Thomson Wood Fin- 

ishing Co. 48,833, 48,834 
Paper holders and_ cutters, Champion 

Paper Cutter Co. ............06 48,947, 48,948 
Paper holders and cutters, roll, King Manu- 

facturing Co. .......... i eianiateeatacenpary eos 48,957 
Paper holders and cutters, roll, United 

States Paper Cutter Co. ....... 48,964, 48,965 
Pills for the cure and alleviation of diseases 

and disorders of the liver, Van Vleet- 

Mansfield Drug Co. ........ce eee eeeees 48,968 
Pills, May apple, J. Q. Phillips 48,939 
Plows, listers, cultivators, and 

Morrison Manufacturing Co. ........... 48,933 
Preparation for the treatment of certain 

named diseases, E. E. Sutherland Medi- 

CHIE: COe Sethe ie Sayed ic Sec S UIE aia tere saved aes 48,951 
Preserves, jams, jellies, butters, and_ mar- 

malades, vegetable and fruit, R. 

Williams & Co. wee cece cece cece eee «.. 48,900 
Razors, H. Clauss ....... BEL Es cease al eicaneiete? 48,916 
Remedies for certain named diseases, Brown 

Mfg, Co. .- 48,910 
Remedy, corn, is 48,954 
Remedy for anemia and nervous diseases, C. 

De CU dats sian ee od cre 'ere.os 83-414 a eae 48,963 
Remedy for ¢ named diseases, Capu- 

dine Chemical Co, .........--..--eeeeee . $8,911 
Remedy for certain named diseases, Van 

Viect-Mansfield Drug Co. .........0..08 48,966 
Remedy for chicken cholera, roup and lim- 

berneck, J. R. Crume ............. «++ 48,917 
Remedy for coughs and ailments of the 

throat and lungs, Van Vicet-Mansfield 

Drug Co. aiehere saree ate loa garaprtesayaiaare weno 48,902 
Remedy for diseases of Women, Gerstle 

Medicine Co. cc... cece cece ee eee eee 48,852 
Remedy for the cure of rheumatism, Van 

Vleet-Mansfield Drug Co. ...........- 48,967 
Remedy, proprietary, Dr. Kilmer & Co., 

48,797 to 48,801 
Salye, Aid-Ant Remedy Co. ... 48,905 
Salve, pile, Van Vleet-Mansfiel 48,903 
Salves, Wi-da-me Company 48,969 
Screw drivers and screw driver 

Patterson, Gottfried & Hunter 48,936 
Seeds. Albert Dickinson Co. 48,831 
Shovels, spades, and _— scoops, 

Shovel Works ......cceeee scence ee cece 48,962 
Silk piece goods, Na Kau Trading Corpora- 

CON. 8.05. Seniesa sass iere 2S 4a85 ots cece ceceeeee 49,008 
Sizing strengthening compound, Papyrhesion 

Die rb Saree ate Mie Bate eeed Oe Ore Soa Sins] Shaver eS 48,811 
Solders, newspaper metals, and Babbitt 

metals, Mechanical Metal Mfg. Co..... 48,931 
Stove polish, Fritz Schult Jun. Aktiengesell- 

schaft ....... Sicssaiess iid a'e wists aieidie “pesidasiee) SBC OL 
Stoves, furnaces, and ranges, Favorite Stove 

& Range Co. ...cceeee cece eeeee 48,952, 48,953 
Stoves, ranges, furnaces, and parts thereof, 

Scranton Stove Works ............+08- 48,940 
Spices and mustard, E. R. Durkee & Co... 48,986 
Spurs, bits, and stirrups, A. Buermann.... 48,814 
Surgical belts and bandages, Sharp & Smith 48,805 
Suspenders and braces, men’s, Harris Sus- 

pender Co. cece ceee ccc ce reece cee eeeee 48,991 
Syrups, flavorings, tonics, and extracts for 

non-intoxicating beverages, Bovril, Lim- 

VLOG aso isda Sie sie in ererdse ecalasiete Sere 6 aiP a atte Bide wre 48,907 
Tea, Acker, Merrall & Condit Co......... -. 48.974 
Tobacco. smoking and chewing, J. A. Clark 48,776 
Tonic, J. J. MeCrohan ........ eee eeeeeee 48,859 
Tonic, malt, McAvoy Brewing Co. - 48,930 
Trunks, J. Fk. Parkhurst < Son Co Ree 48,955 
Typewriting machines and parts erefor, 

Oliver Typewriter Co. .......- qa is 48,960 
Vacuum = tubes. X-ray tubes, and parts 

thereof, C. H. Muller ........e eee - 48,934 
Wagons. Auburn Wagon Co. .. .. 48,906 
Washing preparation in a dry or powdered : 

form, W. M. Williams sana Re atin 48,813 
Wateh mainsprings, American Valtham 

Watch Co. 48,775 
Water, natural, . BO Matthews... 48,858 
Wheelbarrow wheels, Kilbourne and 

Manufacturing Co. co... cece cece eee 48,956 

yy, oJ. Cartum - 48,815 

. M. Lange «+ 48,822 

Loeb Bloom + 48,825 

Melini & Eaki 48.826 

ee Gomer n Liquor Co. ... 48,827 

y, Van Vieet-Manstield Drug Co.. 4S,837 

Woolner & Co. ..eee eee 48. 48,842 

Weil & Co 48,849 

& Dieter Co. 48,854 

Brothers Co. 48,861 

w Distillery Co. de eae 48,864 
Wicks, webs, and webbings, Fletcher ) 

facturing Co. ... ec cece eee eens 48,777 

Wines, Rosenblatt Co. 48,961 
PRINTS, 
“Every One to Their Own Taste,’’ for flour, 
Piqua Tlour Co. 2... ee eee eee eee enna 1,561 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
civen. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further_ particulars 
address Munn & Co., 361 Broadway, New York. 


a) 


Makes and burns its own 


THE BEST’LIGHT - 


Produces a powerful, white, steady light, brighter 
than electricity or acetylene, cheaper than kerosene 
and absolutely safe. 


gas at a cost of 2c per week, 


No Grease, No Smoke, No Dirt, No Odor 


Over 100 different styles—every lamp warranted. 


Agents Wanted. 
THE BEST LIGHT CO., 


. Write for catalog. 
87K. 5th 8t., Canton, Ohio. 


Our little booklet te 
THE 


STANDARD COMPANY 


**STANDARD”’ 
Two-Speed Automatic Coaster Brake Hub 


Makes wheeling a delight, eliminates the drudgery. Donot waste money 
on experiments when you can buy a perfect attachment all in one hub. 


lis all about it and is mailed free. Write to-day. 
Torrington, Conne 


desi 
(FR 


courses, including 


Sheet Metal 


ng to fit themselves for better payirg positions should send for 200-page handbook 
EE) desenbing our Sheet Metal Pattern Drafting course, and over 60 ot her 


Electrical, Mechanical, Steam and Civil Engineering, 


Heating, Ventilating and Plumbing, Architecture, Mechanical Draw- 


ing, Structural 


Pattern Draftsmen 


Drafting, ‘Felephony, Textiles, etc. 


American School of Correspondence, Chicago, Ih. 


LET US BE YOUR. FACTORY 
WRITE FOR ESTIMATE ON ANY ARTICLE © 
YOU WANT MANUFACTURED 


STAMPINGS, MOoDELsS, EXPER. 
WRITE. FOR FREE BOOKLET 


Work. 


THE CLOBE MACHINE & STAMPINC CO. 
970 Hamilton St., Cleveland, O. 


A Pi 
Corliss Engines, Brewers 
and Bottiers’ Machinery. THE VILTER 
MFG. CO.. 899 Clinton St., Milwaukee, Wis. 


MODELS i oritte Gevelypeas spear Macniners: 


E. V. BAILLARD, 24 Frankfort Street, New York. 
Expert Manufacturers 


R U B B E Fine Jobbing Work 


PARKER, STEARNS & SUTTON, 228-229 South St., New York 


EXPERIMENTAL WORK Scientifically 

and accurately executed. Modelsand small machinery 
erfected. STENDICKE & VOLKMER, 61 Fulton Street. 
felephone 5655 John. 


DRYING MACHINES. “sisnticat ‘uc.’ 


WORKING and PATENT DRAWINGS. 
G. M. MAYER. M.E., 1131 Monadnock BI., Chicago, III. 


THE NATIONAL MODEL WORKS. 
Best equipped Model Works in the United States. 
8-87 Fifth Avenue, CHICAGO. 


ARTESIAN 


Wells, OilandGas Wells drilled 
by contract to any depth from50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drili and complete 
same. Portable Horse_Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for itlus- 
trated catalogue. Address 
ERKCE WELL ENGINEERING AND SUPPLY CO. 
136 LIBERTY STREET, New YORK, U.S. A. 


PI 


‘SON 0218 


yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be bad of al) bouksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Samplecard, by mail, free. Man- 
50,830 Appointments 
were made to Civil Service places during the past year. 
Excellent opportunities for young people. Each year 
we instruct by mail hundreds of persons who pass these 
examinations and receive appoint ments to life pusitions 
at $840 to $1200 a year. There is a great demand for 
Patent Office eligibles. Write for our Civil Service An- 
nouncement, containing dates, places for holding exam- 


THE EUREKA CLIP <2a 
The most useful article ever invented yr 

ufactured by Consolidated Safety 

Pin Co., Box 121. Bloomfield. N. v. 

inations, and questions recently used by the Civil Ser- 

vice Commission. 


forthe purpose. Indispensable to Law- 
GOVERNMENT POSITIONS 
COLUMBIAN CORRESPONDENCE COLLEGE, - Washington, D. C. 


—: EEL STAMBS, LETTERS & FIGURES 
Ay il F & 5 ‘ 
a ~ BRIDGEPORT CONN. 


dies, boxes, metal stampings, patent artic- 
les noveities,manufactured and solu. Print- 
U.S. Novelty Co., Lily Dale, N. Y. 


MODELS 


ing on aluminum. 


Experimental & Model Work 


Cir. & advice free. Wm.Gardam & Son.45-51 Rose St,N.Y 


CEMENT BOOKS, How to Use Portland Cement, 50c.; Cement 
Sidewalk Construction, 50c.; Reinforced Concrete Construction, $2.50; 
Monier Cement and Steet Construction, 50¢c.; Hollow Concrete Block 
Building Construction, 50c. Postpaid on receipt of price. Audress 


CEMENT AND ENGINEERING NEWS, Chicago, Il). 


NOVELTIES & PATENTED ARTICLES | 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY: 


E.KONIGSLOW STAMPING & TOCL WORKS, CLEVE L ano, O. 
2 e 
Magical Apparatus. 
x Grand Book Catalogue. Over 700 engravings 


25e, Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 


MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 


Manfd. by VOLNEY W. MASON & CO., Inc. 


Providence, k. I., U. 8 A. 
CIALTIES of all kinds, toorder; 


Telegraphy 
NY ENTO RS car Cond sample or EBE E 


Circular free. Wonderful 
automatic teacher. 5 styles 
g2up. OMNIGRAPH 
CO., Dept. 52, 89 Cort- 
landt'St., New York. 


We manufacture METAL SPE- 


mode! for low estimate and best expert advice 
THE EAGLE TOOL CO., Dept. A, Cincinnati, 0, 


BIG OPPORTUNITIES 


in making Concrete Products, Miracle 

Blocks, Sewer Tile, Brick and Sidewalk 

Tile. Information free. Catalog AL 

MIRACLE PRESSED STONE CO. 

Minneapolis, Minn. 
PLATES—STEEL S TAMPS | 
EMPLOYEE CHECKS,KEY TAGS & BADGES: 
J.ROBBINS MFG.Co.58 KNEELAND ST. 

SEWB FOR CATALOGUE '**+*BOSTON, MASS. 


Are you interested in Patents, Model or Experimental 
work? Our booklet entitle 


WHAT WE DO—HOW WE DO IT 


will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
8-10-12 Jones Street, New York. 


AUTO STORAGE BATTERIES 


ALL KINDS 
THE WILLARD STORAGE BATTERY CO, CLEVELAND.U 
AND SPECIAL PARTS 


MACHIN ERY BUILT ON CONTRACT 
new devices developed ; successful experimental work 
dope speedily; skilled labor; good facilities; good 
value for your money. 

J. R, ENGELMAN MFG. CO. 
4 near Penn. Depot, 


Hudson St. Jersey City 


LEARN VWATCHMAKING 


We teach it thoroughly in as many months as it 
oes away with tedious appren- 
Money earned while studying. Positions se« 
t Send for catalog. 

ATCHMAKING SCHOOL, St. Leuis, Mo. 


formerly took years. 
ticeship. 
cured. Easy terms. 
ST. LOUIS 


lard Machines SOLD 
at to 36 M’f'’r's prices. 


“FOLLOW THE FLAG” 


There is nothing more assuring to the traveler 


than his knowledge of the fact that he is travei- 
ing on a firm roadbed upon which is laid the 
heaviest of steel rails, made true in all their curves, and that the train 
which carries him is of the highest standard of excellence known to rail- 


roads and is being guided to its destination by experienced minds. 


These 


are the conditions which become apparent to the frequent traveler on the 


Wabash Line and which have made t 
The aggressive management, at all times alert to the needs of the 
public, carry passengers in through cars between 


ST. LOUIS a 


Kansas City, Omaha, Toledo, 
New York, Boston, St 


hat line justly famous. 


nd CHICAGO 


Detroit, Niagara Falls, Buffalo, 
. Paul and Minneapolis 


AND BETWEEN 


Chicago and Pittsburg, 


Buffalo, 


New York and Boston 


C. S. CRANE, G. P. & T. A., St. Louis, Mo. 


: ; gs 1 RENTAL APPLIED on price. 
Shipped with privilege of examination. Write for “ Cat? 
TYPEWRITER EMPORIUM, 202 LaSalle Street, CHICAGG 
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New York Betng andes. FREE! qu r001, CHEST on iit 


WERE YOU EVER, when calied upon to perform some mechanical 
i] for Taking Measure- 
Pattern Makers! fo. 72kive > 


work, confronted by almost unsurmountable difficulties because you did not 
e 
Electricians! — Wiet-Goethe 
e Combination 


have the right kind of tool to take measurements? 

The W.u. Combination Gauge combines. an Outside Caliper, an Inside 
Caliper, a Divider, a Straight Edge, an Angie Edge, a Depth Gauge, 
a Try Square, a Center Square, an Angie Protractor, a Center 


This Gauge and many others too numerous to mention. 


en puge Takes ail measurements within its scope, accur- 
Draughtsmen! — Gauge to solve all ALWAYS ately and quickly. 
8 the different Made of superior steel by expert mechanics, 
LIMITED E b d ! Now offered and orbteale AT HAND, no time or expense being spared to insure ab- 
very 0 y: for the first hich eee NEVER solute accuracy. The mechanic and practical 
A Hahei dail in the shop or F man will find use for it under all ‘circum- 
Manufacturers of High Grade Intenented elsewhere. IN THE WAY E stances. Comes enclosed in a neat leather- 


ette case with metal trimmings 20 ay to be 
conveniently carried in the pocket. Hereisa 


SPECIAL OFFER 


READ IT 


We Want to Increase the Subscription List to our Monthly Journal 


Diaphragm redging Sleeves 
p gms, D ging S ? : a R fl M c H | N ERY The foundation of civilization rests on inventions of new machinery. oo keep abreast 
Emer Wheels s Air Brake oftan inch — Protrac ers : MODE A of mechanical progress should be the aim of every incatigent an ur publication 
y > td tor in degrees and : Koon @ su informed. and it is written so all can understand it, and the best illustrated of its class) MODERN “MA CHANERY 


FULL SIZE 


4 Scale graduated to h4tos 


numbered, 
: 1 : : 108 A YEAR. W ttoget u started reading this paper fesularly and therefore make you this offer. Send us 
Steam, Suction and Garden ine gO bseri eae ie at once, Ro. ine $L.Ul, ond ee wil mail yu MODKKN MACHINERY every month for Gne Year ané a 
< WIET-GOETHE COM BINA TION GAUGE FREE at once. If not just as represented, send the gauge right back and we will refund your money. Don’t 
Hose, etc., Mats, Matting, delay accepting this proposition; write today. Remember, your dollar back tomorrow if dissatisfied. 
Interlocking Rubber Tiling. Modern Mac: vinery Publishing Company, Suite 915B Security Building, Chicago 


Also manufacturers of moulded 
and special rubber goods of 
every description. 


BRISTOL’S 
\ RECORDING INSTRUMENTS. 
m™ Pressure Gauges, Vacuum Gauges, Volt- 
™ meters, Amperemeters, Wattmeters, and 
y T’bermometers, make continuous records 
Day and Night. Willpay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days’ trial. 2 Send for Circu- 
lars and Specimen Chart. 
es The Bristol Comvany, Waterbury. Conn. 
GOLD MEDAL, ST. LOUIS EXPOSITION. 


YOU CAN MAKE FROM) 


$3002 6$500" wont 


JUSTSEND ME ONE DOLLAR 


and I will shi O. D. to any railroad station in the U. S. 
this fine Wil Ba Steel Range Anyone can say they have 
the best range in the world, but I will furnish the evidence 
and leave the verdict to you. After you examine this range, 
if you are satisfied in every way, pay Agent $14.00 and Freight 
and you become the possessor of the best range in the worl 

for the money. The range has six 8-inch lids; 18-inch oven; 
15-gallon reservoir; large warming closet; top cooking ser- 
vice 30x34 ins. Guaranteed to reach you in perfect order. 
Shipping weight, 400 lbs. Thousands in use and every one of 
them giving satisfaction. Write for full description and 
testimonials. 


WM. G. WILLARD 


No. 12 WILLARD RUILDING 
316-820 CHESTNUT STREET ST. LOUIS, MO 


Write for catalogue. 
91-93 Chambers St., New York 


Stationaries, Portables, Hoisters. Pump- 
\\ ers. Sawing and Boat Outfits, Combined 
with Dynamos. 


Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


All varieti a at lowest prices. Best Kailroad 

Track and Wagon or Stock Scales made. 

Also 1000 useful articies, including Safes, 

Sewing Machines, Bicycies, rouls. etc. save 

Money. ListsFree CHICAGO SCALE (O.. Chicago. Il). 


What Is Daus’ Tip-Top ? 


TO PROVE that Daus’ “Tip-Top” ig 

the best and’ simplest device for makin 

100 copies from pen-wntten and 5 

eopies from typewritten original, we will 

snip complete duplicator, cap size, 
ithout deposit, on ten (10) 

days’ trial. 

Price 87.50 less S 

trade discount of Net 

88 per cent, or 


ThoPeli ni B , Dans Daplicator Co., DausBlag, 111 John8t,, New York 


CRUDE ASBESTOS 


DIRECT FROM MINE 


PREPARED | R, H. MARTIN, 
ASBESTOS FIBRE | oFFice, st. PAUL BUILDING 
for Manufactvrers use 220 B’way, New York. 


PERFECT - PUMP - POWER 


is attained only in the 
TABER ROTARY PUMPS 
They are mechanical, 
simple and durabie.Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic Most 
po wer at least cost. All parts 
aterchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- 
ay attachment. Large Ilustrated Catalogue free. 
ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A 


Send for ite 


Pp { THs valuable book offere an unusual opportu: 
nity for men without capital to become, inde- 
. : pendent for life, 


It tells bow I have helped hundrede.f inexperi- | 
enced men to immediate and per ot success. 

It tells how you can learn the Beal Estate. 
Insurauce and General Brokerage Business thor- 


The original and: only genuine 
~ ‘oughly by mafl without interfering 
with your present occupation. 


red sheet packing. 
The only effective and most It tells how we appoint you our 
t + Sere Son ee tT ATIME. 


economical flange ‘packing ‘in ex- 


istence. 
> exe 
Can t blow Rainbow out. dane willing to work, write me dt 
once, Just say: “SEND FREE 


For steam, air, hot or cold §; BOOK.” Addres 
water, acid and ammonia joints. penuh MARDEN, rneeny 
Pace aiag - NAT'L CO-OPERATIVE REALTY CO. 
Beware of imitations. 24) ATHENAEUM BLDG:, CHICAGO 
Look for the trade. mark—the : : 


word Rainbow in a diamond in 


black, three rows of which extend : 
the fuli length of each roll. . 


Manufactured exclusively by 


PEERLESS RUBBER [IFG. CO. FOR MECHANICS. 


16 Warren St., New York Send for Free Catalogue No. 16 B. 
The L. S. Starrett Co., Athol, Mass., U. S. A. 


Bausch QLomb a Magia Eaadars stove, Sig The Way to Get Out of a Hole 
gic & Cuts, Illustrations m Hooks, Is Not to Get ute It 


e 
Microscopes a 
J eres and ‘Specimens on the Screen without 
previous preparation, brilliantly lighted and 
io natural colors. Send for circular. in measuring iey one 
This isan invitation to send for our mbination riple- 
Williams, Brown & Earle beam RollerGauge you Ga 


illustrated catalog of Microscopes if you are Dept. 6, 918 Chestnut St., Philadelphia, Pa. 

interested in best instruments for the least : : , : can't make a mistake. 
A convenience, a labor- 

money, those that are used in the leadin ne saver for single, double or triple measurements. Pol- 

laboratories everywhere and by individu: ished and nickel-plated. $1.25, postpaid. Catalogue free. 


workers who know the best. : “Cav? x) ; GOODELL-PRATT COMPANY Greenfield, Mass 
" d : ° 
Bausch & Lomb Optical Co. / he S UN SUN “Giscine". LAMP P f . 
MANUFACTURERS 7th Year of Success. resses for 
ROCHESTER, N.Y. OUT- Restful to the eyes. Best’ for home, hall, church, business. 


NEW VORS cHicaco ; BOSTON | LJ SHI NES M Conformsto Giese ene ok reapply depots in Sub= Press Work ° 


SAN FRANCISCO FRANKFORT A-M GERMANY all larger oities. Write for catalog. Liberalcommission. Agentswrite, Five sizes. Sub-Presses and 
je 
Sun Vapor Light Co. 80x 939 , caNTON, OHIO. Tools to order. 


Licensee of the Campbell patent. 
& Send for Catalogue. 


BLAKE & JOHNSON, 
P.0. Box 1064, | WATERBURY, CONN. 


<p, THE LIGHT MOUNTAIN 
ay, AND [INING TRANSIT 


Graduations on sterling silver, 5 5-8 inches dixmeter, 
two double opposite verniers, reading to minutes. 
Telescope 8 1-2 inches long, 1 1-8inches aperture ; 
giving large clear field; is balanced and will reverse 
at either end. Clamps and tangent to telescope 
S axis. Compass needle 3 1-2 inches long. Variation 

arc. Long bier ee centers with broad flanges. Weight 
10 pounds. 1-2, 


THE HANNA "AEG, CO., Troy, N. Y., U.S. A. 


2 River Street 


STEAM USERS 


Olds Gas Engines and American 
Suction Gas Producers are built in 
the same plant—engines 2 to 1,600h. p. 
—producers 4 to 2,000 h. p. 


We £now each complete plant (pro- 
ducer and engine) will run righ. before 
it leaves the factory, perfectly adapted 
to the coals you will use—operating 
costs are 1-3 to 1-5 of steam, 1-2 of 
gasoline—adapted to all kinds of work. 


honorable business of your own, 
co-operate with and assist you 
to ee a large, steady Income. 


oa are honest, ambitious 


Send for detailed information applied 
to your requirements. 
OLDS GASOLINE AMERICAN SUCTION 
ENGINE WORKS GAS PRODUCER CO. 


961 Chestnut St. 961 Chestnut St. 
Lansing, [lich. Lansing, [fich. 


American 


something about a particular 
Tool, or Tools. This 950 page, 


cioth-bound Tool Catalogue ; 
No. 22 tells you all you need / Steady light from an ordinary 


to know about every too] made - z gas or gasoline engine 
with illustrations ofeach. It 2 
will be sent to your address 


pack Prom the pret’ $10.00. pure | Wi Rtmieeeeow (ochester Electric Motor Co. 


chase you make from us. Write ae 
for it to-day. - ar 3 10-12. Frank Street 


MONTGOMERY & CO. RUCHE ane Ne os 
105 Fulton St., N. Y: City 


LUFKIN 
_ TAPES AND RULES 


ARE THE BEST. 
For sale everywhere. Send for 
Catalog No. 16. 
LUFKIN RULE CoO. 
- Saginaw, Mich., U.S. A.- 
"New York and London. 


For Direct Connection 


ORIGINAL BARNES 


Positive Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue. 


W. F. & JNO. BARNES CO. 
(Established 1872) 
1999 Ruby St., Rocktord. II!. 


LLEL CHBESLY&q 


ROAD BuILDIN a SCAM PSALMS SLU 
ACME ROAD MACH Y E LS.A. 15 to 21 South Clinton Street. 


Deafness Cured at Home 


Don’t waste your time and money in experiments. My method cures deafness 
and al! head noises to stay cured. Absolute and positive proofs sent on applica- 
tion. No pain, no loss of.time. The method is my own and cannot be obtained 
elsewhere, it has been tried and found true, it cures. 

Write today for my book, ‘Deafness its Cause and Cure.” FREB. Addrees § 


GUY CLIFFORD POWELL, M.D. 


